■nil 



.coffi n 



HHl 



^O^' 



tzt<m>^zj — 5- 



A WEEKLY JOURNAL OF PRACTICAL INFORMATION, 


ART, SCIENCE, 


MECB ANICS. 


CHEMISTRY, 


AND MANUFACTURES. 


Vol. XXI. — No. 16. > 
NEW SERIES.l S 


NEW YORK, 


OCTOBER 16, 1869. 




S $3 per Ann ii ;ii 

1 TIN ADVANCE.] 



ADDRESS OF THE HON. S. S. FISHER, U. S. COMMIS- 
SIONER OF PATENTS BEFORE THE AMERICAN IN- 
STITUTE, i 

On the evening of the 28th September, the Fair of the 
American Institute was honored by the presence of the Hon. 
Samuel S. Fisher, Commissioner of Patents, who delivered 
an interesting address on the occasion, which is here given 
in full. We also present a portrait of this gentleman who 
lias acquired great popularity by his energy and promptness 
in the transaction of business, as well as by the marked ability 
he has displayed in the performance of the arduous duties of 
his office. The vexatious delays which formerly tormented in- 
ventors no longer exist; and the whole busi- 
ness of the office has been systematized so 
thoroughly that it meets with universal ap- 
proval. 

No Commissioner of Patents has achieved 
greater popularity, in so short a time, than 
Mr. Fisher. This is due to the rare combi- 
nation of natural talent and educational fit- 
ness he brings to bear upon the work of 
the office. As our readers are aware he re- 
signed a lucrative legal practice, in accept- 
ing the Commissionership ; and the legal 
acumen which had secured him this practice 
enables him now to grasp nice distinctions, 
and to decide quickly and soundly upon all 
cases which, in the routine of the depart- 
ment, are brought before him. 

THE COMMISSIONER'S ADDRESS. 

Ladies and Gentlemen : I left Washing- 
ton with no other object than to visit this 
exhibition and extend the right hand of fel- 
lowship to those who were endeavoring to 
secure its success. I had no thought of speak - 
ing to you, and should have been glad if the 
managers had been willing to accept the 
seeing of the eye for the hearing of the ear. 
I bring you, therefore, no well-considered 
oration, but desire only to offer a few plain 
words of greeting, and a thought which it 
has occurred to me this may be the proper 
time and place to express. Among the 
earliest reminiscences of my boyhood are 
the Fairs of the American Institute, which 
were held many years ago — so many that I 
fear to count them — in Niblo's and Castle 
Garden. Of details I remember very lit- 
tle, except that there were models of ships 
and steamboats, and that two or three boys 
' lost their fingers by injudiciously turning 
the horse powers, and that everything 
wound up with fireworks and a grand flight 
of rockets by Mr. Edge, of pyrotechnic fame. 
Once, indeed, at Castle Garden, I believe, 
the closing exercises were varied by omitting 
the fireworks, and substituting the bombardment of the Castle 
of San . Juan D'Ulloa by the French, which mimic siege we 
converted into real earnest in a few years thereafter. From 
the character of these recollections you will see that I must 
have been very young indeed. 

One thing, however, was noticeable even by my young 
eyes, and may be noticed now — that nearly every article in 
the Fair bore upon it the imprint of that magic adjective 
" patented." Those were the days just after the passage of 
the great Patent act of 1836, which established what is now 
the distinctively American system in regard to the grant of 
letters patent, and yet already the Patent Office had become a 
power in the land, and was sheltering under ' its wings the 
little brood of new-fledged American inventions. I have said 
that the fact which I noticed in my boyhood may be noticed 
now. You cannot walk through any of these aisles without 
finding in every niche, upon every table, above and around 
you, articles which have themselves been patented or are the 
product of patented processes or machines. I suppose, if upon 
your outer wall a banner were displayed announcing that no 
article would be received for exhibition with the creation of 
which letters patent had nothing to do, that very few of the 
many things upon exhibition hereto-night would be stopped 
at the threshold by the prohibition. For this result, this and 
kindred institutes and associations are, in part, responsible ; 
a responsibility, let me hasten to say, for which they need in 
nowise be ashamed. These great exhibitions — displays — ad- 
vertisements — as I think one of your papers has called them, 
have made many an invention familiar to the public that 
would otherwise have remSined unknown ; have given many 
an impulse to some halting enterprise that would otherwise 
have failed to reach the goal ; have called capital to the aid 
af genius, by showing to capital where it might profitably be 
employed. Many an inventor has grown famous, and many 



a manufacturer rich, through the medium of your expositions, 
the awards of your juries, and the distribution of your diplo- 
mas and medals. The work of the Patent Office and of all 
such societies as this, is one. It has for its purpose the pro- 
tection and development of the inventive genius of our coun- 
try. We' are more especially charged with protection, you 
with development, or, as I suppose you would prefer to phrase 
it, our motto is, " Protection to American genius," while yours 
is, " Protection to American industry." How both have pros- 
pered in their work may be learned by comparison of the 
earlier Fairs of this Society with the present, and by a glance 
at the Patent Office reports. 
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HON. S- S. FISHER, COMMISSIONER OF PATENTS. 

WHAT HAS BEEN DONE IN POKTT YEARS. 

During the ioriy years that this institute has been in ex- 
istence, the department ot huge vegetables, and of quilts with 
wonderful patchwork, h<is become sensibly smaller, while 
that of wonderful labor-saving machines and beautifully- 
wrought fabrics has become sensibly greater. (I believe I 
have seen a solitary pumpkin to-day). In the days when I 
gazed with delight upon Mr. Edge's fireworks, the click of 
the sewing machine was never heard ; electricity had not yet 
condescended to coma. out of the lecture room and enter the 
lists as a practical science ; india-rubber, hard and soft, with 
its manifold applications, was a mere black and sticky plaster 
for shoes and ugly overcoats. We had the steam engine, as 
it came from Watt, and the steamboat as it was left by Ful- 
ton. 

As for these beautiful textiles, it would have seemed 
madness to have dreamed that we should ever dare to dream 
of them thereafter.. In the Patent Office, under the act of 
1836, the Commissioner and " one examining clerk" were 
thought to be sufficient to do the work of examining into the 
patentability of the two or three hundred applications that 
were offered. Now sixty-two examiners are overcrowded 
with work, a force of over three hundred employes is main- 
tained, and the applications have swelled to over twenty 
thousand per annum. This year the number of patents 
granted will average two hundred and seventy -five per week, 
or fourteen thousand in the year. These numbers are so 
startling, when compared with the days of which I have 
been speaking, that people are sometimes ready, in their 
haste, to suppose that there must be something wrong about 
the system, and some have' doubtless been prepared to join 
hands with a few of your disaffected cousins across the water 
and to demand the repeal »f the Patent laws and the abolition 
of the system itself. 



OUR PATENT SYSTEM DEPENDED. 

It has occurred to me, that, standing here to-night as the 
official representative of this system, it would not be inappro- 
priate for me to say a few words in its behalf. In the first 
place no comparison can properly be made between our sys- 
tem and that of other countries. In England and on the Con- 
tinent all applications are patented without examination into 
the novelty of the inventions claimed. In some instances the 
instrument is scanned to ascertain if it covers a patentable 
subject-matter, and, in Prussia, some slight examination is 
made into the character of the new idea ; but in no case are 
such appliances provided, such a corps of skilled examiners, 
such provision of drawings, models, and books, 
such a collection of foreign patents, and such 
checks to prevent and review error as with us. 
As a result, an American patent has, in our 
Courts, a value that no foreign patent can ac- 
quire in the Courts of its own country. This 
has rendered property in foreign patents ex- 
ceedingly precarious. Such as are granted 
have not been subjected to examination ; they 
have no prima fade weight. Yet they may be 
valid. It is true that no one knows this, not 
even the inventor ; but the possibility that 
they may prove so makes them weapons in 
the hands of unscrupulous men to frighten 
and coerce manufacturers who have very im- 
perfect means, short of litigation, of arriving 
at the truth or falsehood of the self-asserted 
pretensions of the patentee. On the other 
hand, the inventor is in as much doubt as 
the manufacturer. He does not know what to 
claim as his invention. As he alone is to fix 
the limit, as there is to be no revision, he may 
claim much or little, how much or how little 
he must always doubt. As a consequence, 
foreign patents are of doubtful value, and 
the whole system has fallen into some disre- 
pute. 

THE SUPERIORITY OP AMERICAN INVENTIONS 
IN EUROPE. 

I suppose that the foreign patents of Amer- 
ican inventors, that have been copies of patents 
previously granted in this country, are the 
best that are granted abroad, and I know that 
many an English or French invention that 
has been patented without difficulty there, has 
been stopped in its passage through our office 
by a reference to some patent previously 
granted in this country, or perhaps in the very 
country of its origin. In spite of our exam- 
ination, which rejects over one third of all the 
applications that are made, or, more properly, 
because of it, invention has been stimulated 
by the hope of protection ; and nearly as 
many patents will issue in the United States 
this year as in the whole of Europe put together, including 
the British isles. But a few days ago I took up a volume of 
Italian patents to se^e what progress the new Kingdom was 
making in invention, when I was amused and gratified to find 
on every page the name of the universal- Yankee, re-patenting 
there his American invention, and, I suspect, much the best 
customer in the Patent Office of united Italy. The truth is, we 
are an inventive people. 

A NOVEL CATALOGUE OP INVENTIONS. 

Invention is by no means confined to our mechanics. Our 
merchants invent, our soldiers and our sailors invent, our 
schoolmasters invent, our professional men invent, aye, and 
our women and our children invent. Cheap protection has 
been a fertilizer that has produced much growth of brain and 
much fruit of discovery. One man lately wished. to patent 
the application of the Lord's Prayer , repeated in a loud voice, 
to prevent stammering ; another claimed the new and useful, 
attachment of a weight, or other article possessing gravity, to 
a cow's tail to prevent her from switching it while milking ; 
another proposed to cure worms by extracting them by a deli- 
cate line and a tiny hook baited with a seductive pill ; while 
a lady. patented a crimping pin, which she declared might 
also be used as a paper-cutter, as a skirt supporter, as a paper 
file, as a child's pin, as a bouquet-holder, as a shawl fastener, 
or as a book mark. Do not suppose that this is the highest 
flight which the gentler sex has achieved. It has obtained 
many other patents, some of which have no relation to wear- 
ing apparel, and are of considerable value. 

THE VALUE OP PATENTS CONTRASTED. 

But, I am asked, what proportion of all patented inventions 
prove to be valuable to their projectors or to the public ? One- 
tenth ? Probably not much more than that ; but, let it be re- 
membered, there are few failures so harmless as that of a use- 
less invention. The patent gives it a chance to prove itself 
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worthy of tlie public patronage. It simply declares that if it 
he good it shall not he stolen ; hut, if it be useless, nobody 
will want to steal it. But of all those who enter upon any 
occupation of life, how many succeed and how many fail? 
How many young men have entered the bar, and have failed 
to take rank with Evarts, O'Connor, or Brady? How many have 
launched their bark, laden with mercantile ventures, and have 
been stranded, while Claflin and Stewart were sailing into 
port ? How many have been moved to " start a paper," who 
have lived as long, but not to as much purpose, as Raymond, 
Bennett, or Greeley ? I suppose that nine failures to one suc- 
cess is a very fair proportion for the professions of the world, 
including that of the inventor ; or, at all events, I do not sup- 
pose that the failures among inventors are more numerous 
than among every other class of workingmen. As to proper- 
ty in inventions, I shall not stop to discuss it. That a man 
having, by long experiment — by patient thought — by bril- 
liant genius — by the expenditure of time and of means, con- 
ceived and brought to perfection and embodiment some new 
idea, having created some new substance, put in motion some 
new machine, put some old force to new work, or given to 
some new force a field for labor, is not entitled to call this 
which he has done his own and to set his price upon it, need 
not I think be argued before honest men ? If we owe nothing 
to the men who have made this century so illustrious by their 
great conceptions, then we owe nothing to anybody, and repu- 
diation ought to be the watchword of the age. 

A CASH DEBT BUS INVENTORS — HOW TO REWARD THEM. 

We do owe them much, not merely a debt of sentimental 
gratitude, but a debt payable in cash, which shall lift them 
above want, and place them upon such a pinnacle of happi- 
ness that the world shall say, " Thus shall it be done unto the 
man wh»m the nation delighted to honor!" How shall we 
give pecuniary consideration for inventions ? There are two 
ways in which this might be done. One is by the purchase, 
for cash, by the Government of all inventions, for the use of 
the nation. This plan is met at the outset by the impossibili- 
ty of determining the value. Every inventor supposes him- 
self to have a lortune in every conception that he puts into 
wood and iron. Stealing tremblingly and furtively up the 
steps of the Patent Office, with his model carefully concealed 
under his coat, lest some sharper shall see it and rob him of 
his darling thought, lie hopes to come down those steps with 
the precious parchment that shall insure him a present com- 
petency and that shall enrich his children. I should think if . 
he were offered a million, in the first flush of his triumph, that 
lie would, hesitate about touching it without sleeping over it 
for a night. Yet fourteen thousand millions would be a pret- 
ty heavy bill to pay from a treasury not over full. Fourteen 
hundred millions might be thought an important addition to 
tke national debt, or even one million four hundred thousand, 
which would be just $100 a piece for all the patented inven- 
tions of 1809. I think, therefore, that we may set aside the 
plan of purchase as impracticable. 

HOW TO DEAL JUSTLY BY THE INVENTOR. 

No commission could satisfy the inventor, and no price that 
we could afford to pay would take the place of the stimulus 
of the hope of unlimited wealth which now lightens his 
toil and shines like a beacon at the entrance of the harbor 
that he hopes to make. The other plan is to offer protection 
for a limited time, in payment for the new discovery. We 
may say to the inventor, " Ton have a valuable secret, which 
may benefit us. To disclose it without protection would be 
to lose it. To keep it would deprive us of its use. If you 
will disclose it to us by so describing it and illustrating it, as 
that we may fully understand it and may avail ourselves of 
it without difficulty, we will agree that for seventeen years 
you shall be protected in its use. You may make out of it 
what you can. When your limit of time has expired we 
shall have it without further payment. We cannot pay you 
in money, we will pay you in time." I submit that this is a 
fair bargain. A new thought developed, explained, described, 
illustrated, put on record for the use of the nation— this on 
the one side. The right to the exclusive benefit of this new 
thought for a limited time, and protection in that right — 
this on the other. This is the patent system. A fair contract 
between the inventor and the public — ideas paid for by time. 
It is manifest that the utmost good faith is required upon 
both sides. On the one hand there must really be an inven- 
tion; no stealing of the ideas of other men, no crude notions 
resulting only in experiment. The inventor must have 
something to sell. On the other hand there must be protec- 
tion — no infringement, no piracy, no stealing of the soul of 
the invention by clothing it in immaterial changes of form. 

THE INVENTOR'S BEST SECURITY IS TO TAKE A PATENT. 
To secure this fair dealing we have, on the one side, the 
Patent Office, with its examiners, its drawings, its models, 
its books, and its foreign patents, to scan and test the inven- 
tion. On the other side we have the courts of law to protect 
the inventor and punish the thief. It is possible that these 
instrumentalities may do their work imperfectly. This may 
sometimes happen ; but to the extent to which they do it, a 
fair contract for an honest and useful purpose is made and is 
maintained. This is the American system. Under its pro- 
tection great inventions have been born, and have thriven. 
It has given to the world the steamboat, the telegraph, the 
sewing machine, the hard and the soft rubber. It has recon- 
structed the loom, the reaping machine, and the locomotive. 
It has trained up each trunk of invention until it has become 
a graceful tree with many branches, adorned with the fruits 
of many improvements and useful modifications. It has won 
from the older homes of the mechanic arts their richest tro- 
phies, and, like Columbus, who " found a new world for Cas- 
'ile and Leon," it has created new arts, in which our nation 
has neither competitor nor peer. Without the protection of 



our Patent laws, no such exhibition as this would have been 
possible. By far the greater number of the inventions which 
now crowd the shelves of the Patent Office would be missing. 
No doubt many weaklings would thus have been spared a 
contact with a cold and unfeeling world ; but many vigorous 
children, that have come to a robust manhood, would have 
perished long since for want of sustenance. Men will not 
take the risk of introducing new inventions, of educating the 
people in their use, of overcoming opposition and prejudice, 
unless they can be assured of reasonable protection in their 
work until their capital has made return. They will not sow 
that others may reap, and, when the land is ready for the 
harvest, come forth with greater capital and more laborers, 
and thrust aside the pioneer who has borne the burden and 
heat of the plowing and cultivating. For the proper admin- 
istration of such a system as I have attempted to sketch, it is 
manifest that much skill and honesty are needed in the 
Patent Office, in all its departments. .Speaking for the gen- 
tlemen associated with me, I believe them to be both skillful 
and honest. They pass in review many valuable interests. 
They are attended by a body of skillful practitioners. They 
are beset by an array of eager inventors. If in the examin- 
ation of twenty thousand applications they make no errors, 
they would deserve statues of gold. That they make no 
more, and that in all these years and in all their number 
well-founded charges of corruption have been few and far 
between, are strong tributes to their integrity and ability. On 
behalf of this greac American bureau of invention, I bring 
you greeting to-night ; on behalf of the one hundred thou- 
sand American inventors whom it represents, I bespeak for it 
your cordial support and sympathy. 
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KOftTJEFOKT CHEESE. 
[From the Grocer.] 



The preparation and maturing of Roquefort cheese are the 
most elaborate, careful, and interesting of all cheese-manu- 
facturing processes. In its rich color and blue vein marbling, 
it bears a close resemblance to our Stilton, the most esteemed 
by the gourmet of all native cheeses, of which, perhaps, it is 
the most carefully made. The art of dining is an eminently 
progressive art, and with the advance of knowledge and the 
refinement of taste, the Roquefort cheese increases in respect. 
The amiable and witty Brillat-Savarin, who was the most en- 
lightened of gastronomes, has said that a dinner without 
cheese is like a lovely woman with only one eye. Many 
other gastronomes go farther than this, and declare that no 
choicely concocted menu is complete without frontage de 
Roquefort. It cannot be regarded as a new favorite by any 
means ; indeed it may be said to be as old as the hills which 
give it birth, for it was a familiar delicacy to the Roman pal- 
ate, and its praises were sung by Pliny. The birthplace of 
Roquefort cheese is in the mountains which rise in the south- 
east of France, half way between the Eastern Pyrenees, and 
the beautiful but boisterous gulf of the Mediterranean, called 
the Gulf of Lyons. The village of Roquefort, in the French 
department of Aveyron, is a place somewhat difficult to get 
at. It is about ten miles from the railway station at Milhau. 
It lies on the flank of a mountain in one of the most beauti- 
ful valleys of France. It is sheltered by forests of superb 
chestnut trees, a limpid mountain stream runs before it, 
while behind tower the rugged sides of the plateau of Lar- 
zac, 1970 feet above the sea level. It is upon this plat- 
eau that the immense flocks of sheep from whose milk 
the cheese is made find their iood. In the sides of these rocks 
is excavated a perfect cheese-citadel. The cliffs are honey- 
combed in every direction with caverns, natuial and artificial, 
some of them five stories in hight. Hence we find in this 
district a happy combination of requisites ; the summit of the 
plateau offering pasturage, the broad flanks of the rocks caves 
for warehousing and ripening', while the village so snugly 
nestling below supplies the human elements of the trade. 
The food which the ewes obtain upon the stony pasturage is 
composed of herbs of the choicest flavor, and a great deal of 
the superiority of this kind ol cheese may be attributed to 
this cause ; but it is to the caverns of Roquefort, above all, 
that the success of the comestible is due. The average tem- 
perature of these caverns is about 30° Fahrenheit. The 
learned have been fertile in theorizing as te the causes of 
this low and equable temperature ; but, according to M. Tur- 
gan's great work "Les Grandes Usines de France," to which 
we are indebted for a great deal of the information to be 
found here, no generally accepted explanation nas yet been 
given. Whatever may be the cause, these cool vaults were 
turned to good use by the local shepherds from the most dis- 
tant times, and Roquefort cheeses are very often mentioned 
in old French charters. By an edict of the parliament of 
Toulouse, in 1550, the monopoly of the Roquefort cheese 
manufacture was granted to the village of that name, and 
other persons were prohibited from making it. As time went 
on, and commerce extended, the reputation of these caverns 
spread till the country folks, for miles around, came to offer 
payment for the privilege of depositing their cheeses in these 
rock-warehouses. A better system ol trade was inaugurated 
at a later period. By this improved mode, which simplified 
the process of production and sale, the producers sold their 
wares to the proprietors of the caves, who kept the cheeses 
till they were perfectly ripened, and then sold them on their 
own account. Just, before the close of the last century, the 
entire trade was in the hands of three rival firms, and the 
annual production was about 250 tuns. Between the years 
1800 and 1815 the production rose to 500 tuns. After the fall 
of Napoleon, and until about 1830, there was an almost per- 
fect stagnation of trade in France. The cheese fell in price, 
the three monopolists were ruined, and the Roquefort estab- 
lishments passed into new and more numerous hands. Sub- 



sequently the trade was exposed to vicissitude's, out of which 
however, it came triumphant, and at the present day it is in 
a flourishing condition ; it is better organized, and its com- 
mercial relations are widely extended. As we have stated, 
the cheese of Roquefort is made from the milk of ewes, of a 
particular breed, called the Larzac breed, named after the 
plateau of Larzac, Which was their original feeding ground. 
Some years ago many attempts were made to improve the 
old style of manufacture, by using the milk of the cow and 
of the goat, as well as by introducing another breed of sheep ; 
but these experiments always turned out unsuccessfully. 
Forty years since, General Salignac put to the Larzac ewes 
some merino rams. He desired to. try the effect of crossing 
— hoping to get blended in the cross-bred animal the milk- 
producing qualities of the ewes, and the silky merino of the 
ram. Unfortunately his experiments were imitated by others, 
for the result was a great falling off in the production of 
milk. A new order of things now prevails ; the sheep-own- 
ers seek for animals of the pure race, careful feeding and the 
best hygienic conditions are relied upon to improve ihe qual- 
ity oi the fleece. But it is the milk-producing powers of 
these animals that occupy the farmer's most anxious care. At 
the present moment there are about 350,000 sheep. We may 
set down the rams, lambs, sick beasts, etc., at 150,000 ; the 
remaining 200,000 are milk-producing ewes. The average 
value of a three-yeaj-old ewe is 20 francs. At the age of 
seven years they are fattened up f»r market, and are sold to 
the butcher at the September fairs, at an average of 15 francs 
each. It used to be the plan to feed the sheep exclusively on 
wild thyme, lavender, rosemary, sage, and mint, together 
with such other kinds of herbage as could be found growing 
in the rocky crevices of the stony plateau. A cow could 
never find sustenance in this region, even if she could pick 
her way over the rugged ground. Lately, however, various 
successful attempts have been made to introduce Burgundian 
hay, which has been found capable of sustaining the almost 
tropical heat of midsummer in this region. Each ewe yields 
an annual profit to her proprietor of 28 francs — that is to 
say, milk, 20 francs; wool, 5 francs; and lamb, 3 francs. 
The average annual production of six ewes is about 200 lbs., 
which is about double what they gave a century ago. This 
increased yield is due to careful keep of the animals ; they 
never pass the night in the open air, but are brought home 
from the pasturages every evening to clean, spacious, anil 
well-ventilated sheep-folds. After being allowed a rest of one 
hour, the whole of the ewes are driven out into a roomy 
courtyard, where they are milked. It requires seven persons 
to milk, twice a day, a flock of two hundred ewes. The way 
in which they are milked is somewhat peculiar ; each ewe 
passes through three different hands. The first draws from 
the teat all the milk he can, by gently pressing the udder ; 
this done, he passes on the animal to the milker seated next 
him. This latter gives two or three sharp blows with the 
back of his hand upon the teat, and then milks until the 
udder appears to be exhausted. The third milker then takes 
the ewe, strikes it in a similar way, and draws away whatever 
remaining milk there may be in the teat. It is usual to mix 
the evening's produce with that of the following morning, 
obtained before the departure of the flocks for the pasturage. 
The evening's milk is heated up, but as a rule the morning's 
milk is not. After being mixed and curdled by rennet in the 
ordinary way, the curds are subjected to very great pressure 
to get rid of as much whey as possible. The curd is then 
placed in earthenware molds, with holes pierced in them. 
Between the different layers of curd there is placed a small 
quantity of a bluish-green powder, which, is supplied to the 
ewe-owners by the proprietors of the caves. This powder is 
nothing else than mold of bread prepared in a certain way 
specially for this purpose. The powder acts as a ferment, which, 
during the subsequent sojourn of the cheeses in the caves, 
hastens the production of those blue veins which the connois- 
seur exacts in his fromage de Boquefm-t. The cheeses are 
turned many times during the three clays in which they re 
main in the earthenware molds. They are frequently wiped, 
so as to dry them without heat, and during the drying stage 
they are often wrapped in coarse cloths to prevent them 
cracking. When they have acquired the necessary consist 
ency, they are transferred to the caves. The very best kinds 
of Roquefort cheese are produced in the immediate environs 
of the village of that name, but the adjoining valleys of 
Camares and Sorgue produce a great quantity of less excel- 
lent kinds. The difference in quality is due to the fact that 
the pasturage is superior in the neighborhood of Roquefort. 
The cheeses are sold at the various fairs held during the 
year in the department of Aveyron. A society of proprietors 
purchases the cheeses from the producers at a fixed price ; 
and by carefully drawn-up agreements the former engage to 
take all that the latter can produce. By this method, which 
appears to suit both parties, the precious cheeses escape being 
hawked about on hot and dusty country roads. They pass at 
once from the dairy to the caves. Many of the farmers for- 
ward their produce to the caves in carts, but for the most part 
the cheeses are taken thither on the backs of mules, which 
set out before sunrise so as to escape the heat as much as 
possible. Each description of cheese has its own distinctive 
mark, which shows from which dairy it has come. By this 
mark its maker can always be recognized. Should there be 
any faults of shape or quality, the maker has to answer for 
l them to the cave proprietor. As a rule, however, the agri- 
culturists never attempt fraud. At this stage, the cheeses 
weigh about 6| lbs. each, are about eight inches in hight by 
four in diameter, and of a shining white color. They are all 
examined on entrance to the receiving room of the caves, 
after which they are forwarded to the salting-hall, there to 
undergo special treatment. The temperature of this salting 
hall is not less than fifteen degrees lower than the outer ro- 
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ceiving room. The light of day never enters here ; every one 
is therefore provided wi.h a lamp on his entrance. 

Although at the period of our visit the weather was very 
hot and the village outside was infested by quite a plague of 
flies whose biting powers were perfect, we saw none in the 
caves — the coldness and darkness were too much for them. 
The salting-hall is a spacious vault in which the cheeses are 
piled up after having received a handful of salt on top and 
bottom. They are stacked up in threes, and every eight days 
they are turned. By this time the salt has gradually perme- 
ated them, and the floor is covered with a quantity of moisture. 
About six pounds of salt are used for fifty cheeses. From the 
salting-room they are carried to the more remote vaults, the 
temperature of which is still lower. These caves, which are 
mere apertures in the solid rock, afford that low and even 
temperature to which is due the success of the Roquefort 
cheese manufacture. A current of icy air runs so swiftly 
through these gloomy galleries, that an unprotected candle 
will be extinguished if held up. In these deep caves the 
cheeses are scraped, a process which is repeated several times. 
By these means the residuum of sail and other impurities are 
taken off. They are then piled up once more, in such a way 
that a free current of air may pass all round them, after 
which they are left to dry still further. 

The women employed in this duty are very warmly clothed, 
with sabots, thick woolen shawls tied behind their back, and 
caps covered with a handkerchief. This toilet appears simple 
enough, but it is made with coquettish care. The hair is 
neatly braided over the temples, the cap is brilliantly white, 
the ribbons gay, and the handkerchief of the brightest col- 
ors. Nearly 300 women, most of them young, are employed 
in these caves ; and as one goes downstairs at the entrance, 
one hears the sound of sabots and voices mingling together 
in a confused Babel of noises. To your sense of smell, there 
is the prevailing odor of cheese ; to your sense of hearing, 
not an unpleasant vibration of voices. Indeed, some of these 
women excel in singing snatches from operatic melodies. A 
never-ceasing activity goes on in these dark caverns lighted 
only by the little portable lamps which the workwomen 
carry about with them. These women are called canmnieres, 
and are engaged for a season of eight months at a salary of 
200 francs. They sleep in dormitories provided by the cave- 
owners, who also board them. The dexterity of these cheese- 
scrapers is very great, and their style of manipulation most 
rapid. They hold the cheese in one hand, lightly pressing it 
against the breast, while with the other they rapidly pass the 
blade of a sharp knife over top, bottom, and sides. In this 
fashion the canvanieres remove a certain kind of moldiness 
which is deyeloped upon the exterior of the cheese under the 
influence of the cave atmosphere. The whiteness and fine- 
ness of this moldiness are held to attest the beneficial action 
of the caves as a maturing agent. If this moldiness ceases 
to be white and evenly deposited, and becomes more or less 
thickly coated and darkly marbled, it is a sign that the ripen- 
ing process is going on badly. This, however, rarely happens, 
especially in the older caves. The first scrapings are edible, 
and are made up into little rolls, which are much relished, 
and find a ready sale in the country round about. After two 
or three weeks the cheeses no longer put on a white moldi- 
ness. The rapidly hardening cheese now assumes a gray 
tint, with reddish streaks and blue dots. Still the scraping 
goes on, but there is considerably less to take off. At length, 
after a stay of between six and eight weeks, the cheese is in 
a fit condition to be sent into the market. It has by this 
time acquired the proper reddish tint, streaked with blue 
veins. 

This is the fromage tie Roquefort so highly esteemed in 
France and elsewhere. In the months of August and Sej - 
tember it is to be found on the table of every ■restaurateur in 
France ; but if the connoisseur would taste it in its highest 
perfection, he must wait until the month of November, when, 
if carefully kept, it will be found of truly exquisite flavor. 



SPONTANEOUS IGNITION IN WOiLEN MILLS. 



John L. Hayes, Esq., editor of the Bulletin of the National 
Association of Wool Manufacturers, gives in an article pub- 
lished in the July number of that periodical, some interest- 
ing and important facts in regard to spontaneous ignition in 
woolen mills, a few of which we extract. Much has been 
said upon this subject, at various times, in the Scientific 
American, yet it is of so much SPportance, that any facts 
throwing light upon this source of conflagration, or calculated 
to put proprietors on their guard are always seasonable. 

The combustion of oily wool waste, says Mr. Hayes, is fa- 
miliar to all older manufacturers ; that the cases do not more 
frequently come under the eyes of manuiacturers is due to 
the precautions now generally in use. Mr. Kingsbury, of 
Hartford, has informed me of two cases which came under 
his observation where spontaneous ignition had taken place 
in barrels of oily waste left accidentally in woolen mills. In 
both cases, the fires were extinguished without damage. Mr. 
Gould related to me this circumstance : Some years since a 
large quantity of what was called clean woolen waste, used 
in the manufacture of coarse satinets, had been brought from 
a woolen mill, and stored in a wool-house in Pearl street, Bos- 
ton. 'The insurance companies having been informed of the 
fact, notified the party storing the waste to remove it, on 
pain of forfeiture of his insurance. Objection having been 
made to the fastidiousness of the insurance offices, Mr. Gould 
himself piled up portions of this waste in a yard at the rear 
of his office in State street. The waste was found to be very 
oily on handling. The pile was exposed in a damp warm day 
in August. In less than twenty-four hours the pile took fire 
spontaneously. 

Mr. Badderley, in his report on the fires of London for 



1853, says, " The most remarkable case of spontaneous ig- 
nition that has occurred for some time, occurred at the resi- 
dence of Mr. Fletcher, at the Library of the Philosophical 
Society, in George street, Manchester, who, on entering his 
room one afternoon, found the sofa on fire. Having dragged 
i t into the yard, aid extinguished the fire that was burning 
in the interior, he found, upon examination, that the sofa had 
been filled with cap bottoms and rovings, woolen materials, 
which being greasy had spontaneously ignited." 

According to Mr. Gould, my informant, a workman who 
had been polishing a door of a house in Boston with linseed 
oil, at the end of his day's work requested that his oily wool- 
en over-clothes might be left in the cellar, which was assent- 
ed to. At half-past eleven at night, the occupants of the 
house were awakened by the smell of burning woolens. 
Hpon making search from the attic to the cellar, the door of 
the latter was opened, and a flame started by the admission 
of the air showed the combustion in the oiled clothes of the 
workman. A fire took place at the house of Mrs. Colbum, a 
neighbor of mine, at Cambridge, Mass., from spontaneous 
ignition of woolen rags saturated with linseed oil, which had 
been used in cleaning furniture. Dr. Jackson relates a case 
where a fire occurred in a house newly-furnished, from spon- 
taneous ignition in a pile of chips of oil-carpeting. The pro- 
prietor, from excessive caution, slept in the house before it 
was occupied by his family, and fortunately discovered the 
fire and ascertained its cause. Upon stating the case to Dr. 
Jackson, he says, " My floors are covered with oil-carpet chips; 
why do they not take fire ? " " Because," says the chemist, 
"the chips not being in contact, the heat is conducted away. In 
a pile, they accumulate the heat originally induced from the 
drying oil in the chips attracting the oxygen of the air. Can 
you set fire to anthracite coal spread upon the floor ? No : 
but pile up the lumps so that the heat may accumulate, and 
they are readily ignited." 

The celebrated Mr. Braidwood, for nearly thirty years su- 
perintendent of the London Fire Brigade, says, " Sawdust, in 
contact with vegetable oil, is very likely to take fire. Cotton, 
cotton-waste, hemp, and most other vegetable substances, are 
alike dangerous. In one case, oil and sawdust took fire with- 
in sixteen hours ; in others, the same materials have lain for 
years, until some external heat has been applied." He ob- 
serves that spontaneous ignition is generally accelerated by 
natural or artificial heat. 

The danger of spontaneous ignition in piles of charcoal 
dust is not generally apprehended. The liability of piles of 
fine charcoal to ignite has h»ng been known to manufacturers 
of gunpowder. Mr. Hadfield, in a paper containing " Obser- 
vations on the circumstances producing ignition in charcoal 
in atmosperic temperatures," published in the " Philosophical 
Magazine" states generally, " If twenty or thirty hundred 
of charcoal, in a state of minute division, be put together in 
aheap, and left undisturbed, spontaneous combustion general- 
ly occurs." He states the results of a series of experiments 
tried by him. The following experiment was the most re- 
markable : " On the 13th of October, 1831, small charcoal was 
thrown into a heap which covered about ten feet square, was 
about four leet deep, and contained two or three tuns in 
weight. In three days, the temperature had increased to 90°, 
though it was at first only 57°, that of the air. On the 19th, 
it was 150°, and on the 20th combustion had occurred in 
several places." He observes, " This experiment was the 
most satisfactory one that had come under my notice. The 
charcoal had been made at least ten or twelve days before it 
was put together, and had been lying during the interval 
in small heaps freely exposed in the open air." 

I have obtained the following remarkable and instructive 
examples from Dr. C. T. Jackson. They were originally com- 
municated to the American Academy. At the request of sev- 
eral insurance officers, who regarded the facts as very impor- 
tant, they were published in the Boston papers substantially 
as here stated. 

" Three times," says Dr. Jackson, " I have set fire to char- 
coal at temperatures below that of boiling water. My first 
experiment or observation was accidental. I was preparing, 
while at Bangor, Me., for a lecture, in which I had occasion 
to show an artificial volcano. I took a tray filled with gun- 
powder and laid it on a stove to dry. I then took a paper of 
pulverized charcoal, such as is sold by the apothecaries for 
tooth-powder, the charcoal being wrapped in white paper, 
and placei it on the top of the gunpowder which was being 
dried upon the stove. Having occasion to go out, I took off 
the paper of charcoal and laid it on the table. When I came 
back, in about twenty minutes, I observed the paper smoking. 
The charcoal was completely consumed. During all this 
time, the gunpowder remained on the stove unexploded. 

"My next observation was this: While at work in my 
laboratory, I had occasion to use a piece of charcoal for blow- 
pipe experiments. I went down into my cellar, and brought 
up a piece of light, fine, round charcoal, suited for that pur- 
pose. It was damp. I laid it on the top of a column stove 
to dry, directly beside a tin pan containing water, which was 
not boiling, and never did boil there. I took the charcoal off 
the stove and laid it on my table. A short time afterward I 
discovered that it was on fire all through the piece. I laid it 
aside, and it burned entirely to ashes. The theory of the 
ignition of the charcoal under these circumstances struck me 
atones. Charcoal has wonderful porosity : it has the power 
of analyzing air, and absorbing the oxygen with compara- 
tively little of its nitrogen. The pores of the charcoal were 
previously filled with moisture. Drying expelled this moisture. 
The oxygen of the air was condensed in the charcoal, taking 
the place of the moisture. The condensation of the oxygen 
produced sufficient heat to ignite the charcoal. I repeated 
this experiment again intentionally, watching it carefully, 
and with the same result." The instructive bearing of those 



remarks will be shown hereafter, in connection with the sub- 
ject of heating with steam-pipes. 

The theory of spontaneous ignition has already been inti- 
mated ia*the observations of Dr. Jackson upon the burning of 
charcoal; The spontaneous ignition of oily waste and of 
charcoal proceeds from the same cause — the abso v ption and 
condensation of oxygen. We observe that the contact of 
vegetable o r drying oils with porous carbonaceous substances 
is most promotive of spontaneous ignition. The drying qual- 
ities of these oils, which fits them for paints, is due to their 
absorbing oxygen from the atmosphere. The porous oily 
materials absorb and condense the air within their pores. 
Oxidation then commences immediately, and raises the tem- 
perature, which again accelerates the oxidation ; and the pro- 
cess goes on, with continually increasing rapidity, till at 
length the mass bursts into a flame. The low conducting 
power of such a porous mass greatly facilitates the combus- 
tion by preventing the dissipation of the heat generated. 
The massing of the materials in piles, boxes, or barrels pro- 
motes the retention and accumulation of the heat, at first ex- 
cited by oxidation. Moisture also promotes combustion by 
supplying oxygen. Besides, it has been recently shown that 
the simple act of moistening such substances as cotton, hair, 
and wool, is attended with a slight though constant disen 
gagement of heat. It should be observed that the parafjino 
oils, or the hydrocarbon oils fro-n petroleum, do not absorb 
oxygen. Dr. Hoffman, the President of the London Chemical 
Society, warmly recommends their use for lubricating ma- 
chinery ; saying that " they are safer than many of the oils 
previously used, inasmuch as they no not absorb oxygen, and 
consequently cannot undergo spontaneous combustion when 
smeared upon cotton waste." 

Managers and workmen should know that spontaneous 
ignition is not an accidental and exceptionel phenomenon. 

With the proper conditions, it is as certain as the firing of 
gunpowder with a spark. The cask of gunpowder, so in- 
stinctively dreaded, will not explode till the spark is applied. 
The pile of oily waste, harmless and innocent to all appear- 
ance, slowly but surely takes from the oxygen of the air the 
means for its own combustion; itself lighting the conflagra- 
tion, which, most frequently, bursts forth when manager and 
operatives are locked in slumber. 



The Boiler Explosion at tlie Indiana State Pair. 

The boiler of Sinker & Co., which was in uss at the Indiana 
State Fair, at Indianapolis, exploded on the 1st October, kill- 
ing nineteen persons and wounding about one hundred per- 
sons. The cause of the explosion was, at the time of our 
going to press, still undetermined. 

The scene at the Fair Ground after the accident was most 
heart-rending. Many of the killed were torn in fragments. 
In one family, consisting of a mother nnd three children, the 
mother was killed and the two older children badly scalded ; 
the youngest was unhurt. A gentleman and lady were walk- 
ing together ; the gentleman was killed and the lady unhurt. 
Everything is being done to alleviate the suffering wounded, 
that can be done, though it is feared that several will die. 

The whole country sympathizes with the sufferers from 
this fearful calamity, which, although resulting in less losa 
of life, yet considered in allits aspects is scarcely less terribla 
than the recent catastrophe at Avondale. 



Tlie Manufacture of Steel. 

The Paris Presse says : — " An experiment of a most interest 
ing character, and having the highest interest for the iron in- 
dustry, has taken place at the Marquise Stock Works, in pres- 
ence of two eminent persons of the Ecole Centrale. The ob- 
ject of this experiment was to make steel by one operation, a 
problem which has engaged all metallurgists, and if solved, 
would cause an industrial revolution. M. Aristide Berard, an 
engineer whose name is familiar to all who have occupied 
themselves with this question, proposed to change second 
class metal in course of refining into steel of at least ordinary 
quality, by means of a process alternately oxidizing and re- 
ductive. His efforts have been crowned with success. The 
product obtained by his process, in presence of two competent 
judges, proved to be steel of good quality, suitable forall pur 
pose, and made with the facility necessary to its application 
to practical industry. The operation was effected in a reverba- 
tory furnace, lasted about an hour and a half, and was accom- 
plished with as much facility as puddling. In this process, 
instead of acting on 480 pounds of metal to obtain iron of 
number one quality, from 6,600 to 11,000 pounds of metal is 
made by only one operation into steel ingots ready for the 
workshop, and with an unexpected economy. We will be 
much deceived if this invention has not in it the germ of a 
complete revolution in metallurgy." 



A patent has recently been granted for a method of refresh- 
ing horses while in harness, which consists in making the 
bit hollow, and having perforations in it. A rubber tube ex- 
tends from one side of the bit to the carriage, and by press- 
ing a rubber bag which contains water, the driver is enabled 
to refresh his horse whenever he chooses, without stopping. 
For saddle horses the water bag is suspended from the horse's 
neck, or upon the pommel of the saddle. 

Corks. — The pain occasioned by corns may be greatly alle- 
viated by the following preparation : Into a one-ounce phial, 
ask a druggist to put two drachms of muriatic acid, and six 
drachms of rose-water. With this mixture wet the corns 
night and morning for three days. Soak the feet every eve- 
ning in warm water without soap. Put one third of the acid, 
into the water, and, with a little picking, the corn will be, 
dissolved . — Jessie Piesse. 
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SIEMENS ON PATENTS. 



Mr. Siemens, in his address before the Mechanical Science 
Section of the British Association.took occasion to inkke some 
remarks on the patent laws of England, of which the follow- 
ing is an extract : 

" Closely allied to the question of education is that of the 
system of letters patent. A patent is, according to modern 
views, a contract between the commonwealth and an indi- 
vidual who has discovered a method, peculiar to himself, ol 
accomplishing a result of general utility. The State, being 
interested to secure the information and to induce the invent- 
or to put his invention into practice, grants him the exclusive 
right of practicing it, or of authorizing others to do so, for a 
for a limited- number of years, in consideration or his making 
a full and sufficient description of the same. Unfortunately, 
this simple and equitable theory of the patent system is very 
imperfectly carried out,and is beset with various objectionable 
practices, which render a patent sometimes an impediment to, 
rather than a furtherance of applied science, and sometimes 
involve the author of an invention in endless legal conten- 
tions and disaster, instead of procuring for him the intended 
reward. These evils are so great and palpable, that many 
persons, including men of undoubted sincerity and sound 
judgment on most subjects, advocate the entire abolition of 
As patent laws. They argue that the desire to publish the 
reaults of our mental labor suffices to insure to the common- 
wealth the possession of all new discoveries or inventions,and 
that justice might be done to meritorious inventors by giving 
them national rewards. 

" This argument may hold good as regards a scientific dis- 
covery, where the labor bestowed is purely mental, and car- 
ries with it the pleasurable excitement peculiar to the exer- 
cise and advancement of science on the part of the devotee ; 
but a practical invention has to be regarded as the result of a 
first conception, elaborated by experiments and their applica- 
tion to existing processes in the face of practical difficulties, 
of prej udice, and of various discouragements, involving also 
groat expenditure of time and money, which no man can well 
afford to give away, nor can men of merit be expected to ad- 
vocate their cause before the national tribunal of rewards, 
where, at present, only very narrow and imperfect views of 
the ultimate importance of a new invention woulrL be taken, 
not to speak of the favoritism to which the doors would be 
thrown open. Practical men would undoubtedly prefer either 
to exercise their inventions in secret, where that is possible, 
or to desist from following up their ideas to the point of their 
practical realization. If we review the progress of the tech- 
nical arts of our time, we may trace important practical in- 
ventions almost without exception to the patent office. In 
cases where the inventor of a machine or process happened to 
belong to a nation without an efficient patent law, we find 
that he readily transferred the scene of his activity to the 
country offering him the greatest encouragement, there to 
swell the ranks of intelligent workers. Whether we look 
upon the powerful appliances that fashion shapeless masses 
of iron and steel into railway wheels or axles,or into the more 
delicate parts of machinery ; whether we look upon the com- 
plex machinery in our cotton factories, our dye works, and 
paper mills, or into a Birmingham manufactory, where steel 
pens, buttons, pens, buckles, screws, pencil cases, and other 
objects of general utility are produced by carefully elaborated 
machinery at an extremely low cost ; or whether we look up- 
on our agricultural machinery by which England is enabled 
to compete, without protection, against the Russian or Dan- 
ubian agriculturist, with cheap labor and cheap land to back 
him, in nearly all cases we find that the machinery has been 
designed and elaborated in its details by a patentee who did 
not rest satisfied till he had persuaded the manufacturers to 
adopt the same, and removed all their real or imaginary ob- 
jections to the innovation. We also find that the know ledge 
of its construction reaches the public directly or indirectly 
through the patent office, thus enlarging the basis lor further 
inventive progress. 

" The greatest illustration of the beneficial working of the 
patent laws was supplied,in my opinion, by James Watt, when 
just about 100 years ago, he patented his invention of a hot 
working cylinder and separate steam engine condenser. After 
years of contest against those adverse circumstances that beset 
every important innovation, James Watt, with failing health 
and scanty means was only upheld in his struggle by the deep 
conviction of the ultimate triumph of his cause. This con- 
viction gave him confidence to enlist the cooperation of a sec- 
ond capitalist, after the first had failed him, and of asking for 
an extension of his declining patent. 

" Without this opportune help Watt could not have'succeed- 
ed in maturing his invention ; he would, in all probability, 
have relapsed into the mere instrument-maker, with broken 
health and broken heart, and the invention of the steam en- 
gine would not only have been retarded for a generation or 
two, bat its final progress would have been based probably 
upon the coarser conceptions of Papin, Savory, and New- 
comen. 

" It can easily be shown that the perfect conception of the 
physical nature of steam which dwelt like a heaven-born in- 
spiration in Watt's mind was neither understood by his co- 
temporaries nor by his followers up to very recent times, nor 
can it be gathered from Watt's very imperfect specification. 
James Watt was not satisfied to exclude the condensing wa- 
ter from his working cylinder, and to surround the same by 
by non-conducting substances, but he placed between the cyl- 
inder and the non-conducting envelope a source of heat in the 
form of a steam jacket, filled with steam at a pressure some- 
what superior to that of the working steam. His successors 
have not only discarded the steam jacket.and even condemned 
it, on the superficial plea that the j acket presented a larger 



and hotter surface for loss by radiation than the cylinder, but 
expansive working was actually rejected by some of them on 
the ground that no practical advantage could be obtained by 
it. The modern engine,notwithstanding our perfected means 
of construction, had in fact degenerated in many instances in- 
to a simple steam meter, constructed apparently with a 
view of emptying the boiler in the shortest possible space of 
time. 

" It is only during the last twenty years that the subtile 
action of saturated steam in condensing upon the sides of the 
cylinder when under pressure, and of evaporating when the 
pressure is relieved toward the end of each stroke, has been 
again recognized and insisted upon by Lechatelier and others 
who have shown the necessity of a slightly super-heated cyl- 
inder in order to realize the expansive force of steam. The 
result has been a reduction in the consumption of fuel in our 
best marine engines from six or eight to below three lbs. per 
gross, indicated horse-power. 

" Would it be safe, in view of such facts as these, to discard 
the patent laws, which, as I have endeavored to show, lay at 
the very foundation of our modern progress, without making 
at all events a serious effort to remedy those evils, which, it 
admitted on all hands, now adhere to them ? These evils 
need, for the most part, no special legislation, but can be 
traced to the imperfect manner in which the existing patent 
laws are carried into effect. It is a hopeful circumstance that, 
during the next session of Parliament, the whole question of 
the patent laws is likely to be inquired into by a special com- 
mittee, who, it is hoped, will act decidedly in the general in- 
terest without being influenced by special or professional 
claims. They will have it in their power to render the pat- 
ent office an educational institution of the highest order." 



MACK'S IffiPKOVED FEED-WATEE HEATER. 



The great advantages of storing up heat in steam, from 
which it can be transmitted to water by condensing the steam 
in the water, have long been recognized in large establish- 
ments devoted to dyeing, soapmaking, and other industries 
necessitating the use of large quantities of hot water. The 

Fig. 1. Fig. 2. 




large amount of latent heat in steam is thus converted into 
sensible heat in water, and so much greater is the latent heat 
of steam at 212° than of water at the same temperature, that 
one pound of steam at 212°, condensed in five and a half pounds 
of water at 32°, will give a result of six and one half pounds 
of water at 212°. Thus one pound of steam will cause five and a 
half pounds of water to boil, and, as the transfer of the heat 
to the steam is extremely rapid, this method is employed with 
economy and great convenience to heat, water held in wooden 
tanks, etc., at a distance from the furnace, which may be so 
constructed as to conduct the heat to the boiler and retain it 
therein more effectively than could be possible were the heat 
applied to the bottom of an open vessel. 

There are, however,-some drawbacks to this method as hith- 
erto practiced, which, among other things secured, the inven- 
tion herewith illustrated is designed to obviate. During the 
admission of the steam into water at any ordinary tempera- 
ture, the steam being discharged directly into the water, there 
is. a constant succession of loud reports, very disagreeable to 
listen to ; and when the temperature rises towards the boil- 
ing point, steam will begin to escape from the surface oi the 



fluid undergoing the process ofheating, and thus more orless 
heat will be lost unless care is taken to constantly adjust the 
flow of steam to the rate at which condensation takes place. 

The apparatus under consideration obviates both these diffi- 
culties by mixing steam and water together in constant 
streams, which can be proportioned so as to deliver the wafer 
into a tank or locomotive boiler at any temperature required 
between 32° and 212° 

Its external shell is of the conical form, shown in Fig. 2, 
while its internal construction is shown in section in Fig. 1 . 
A is the water induction port, and B the steam induction port. 
The water entering at A is forced on, by the pressure of its 
head, or by a force pump, through a corrugated pipe, D, and 
discharged through it at a short distance from and within the 
apex of the external conical case. This pipe is formed so as 
to present four corrugations, leaving very thin spaces between 
their inclosing walls, through which the water flows in very 
thin strata. This pipe is also formed of thin sheet copper, 
and therefore transmits heat with great rapidity to the water 
from the steam, which flows all around, within the space in 
closed between this water-induction pipe and the outer cone. 

The steam thus imparts its heat gradually to the water, 
and whatever residuum there may be left, on its reaching the 
end of the water-induction pipe, is condensed there in the 
current of water, with which it mingles, both then flowing 
out together, in the form of water heated to a temperature 
regulated by the proportional flow of the water and steam. 

A check valve, C, prevents any return flow which might 
ensue upon too great an increase of steam pressure in propor- 
tion to the water pressure inadvertently applied. 

Those acquainted with the theory and applications of heat 
and steam will recognize in this instrument perfect compli- 
ance with scientific principles, and its convenience, in large 
laundries, dye houses, breweries, etc., etc., will be apparent. 

The temperature obtainable in the water heated, of course, 
depends upon dimensions and capacity of boiler, velocity of 
induction of both steam and water, and the temperatures of 
the steam and water ; but as all these things can be adjusted 
and are susceptible of mathematical determination, any tem- 
perature between 32° and 212°, for any quantity of water re- 
quired is attainable, and even the time required to heat it may 
be computed. There is, therefore, no element of uncertainty 
in the operation. 

The instrument has been used in the soap and candle works 
of the inventor, hose being employed to deliver heated water 
to any part of the building to increase the temperature of 
fluids flowing from one vat to another, etc. It has also re- 
ceived warm commendations from prominent steam engi- 
neers in the West, and has been adopted after, trial in the 
House of Correction, at Detroit, for heating the baths in that 
institution, etc. It is well adapted for cooking and laundry 
purposes in penitentiaries, prisons, almshouses, hospitals, ho 
tels, etc., and, the inventor informs us, is being adopted by 
the Michigan Central Railroad for washing cars. Many other 
applications of this invention will suggest themselves to prac- 
tical men, one of which is likely to be its application to 
heating water for locomotive boilers after they are blown off. 
It now takes about three houra to blow off, clean out, refill, 
and get up steam in an ordinary locomotive boiler. By the 
employment of this heater taking steam from a stationary 
boiler, the boiler might be washed out with hot water, and 
immediately filled with water at 212°, thus enabling it to start 
in one third the time now occupied for this purpose. 

These heaters are made to deliver streams varying from one 
half an inch to two inches in diameter. 

Patented, July 13, 1869, by Wm. B. Mack, 23 St. Antoine 
street, Detroit, Mich., whom address for State and Territorial 
rights. 



A New Alas-Mi Bell for Jjoeomotives. 

A new alarm bell was tested on the Detroit and Milwau 
kee Railroad lately. The invention consists of an ordinary 
bell, weighing about 100 lbs., placed on the platform of tho 
locomotive, immediately over the cow-catcher. A rod attached 
to the eccentric shaft causes a clapper to strike the bell each 
turn of the driving wheel. The bell is suspended loosely, 
and revolves from the force of the stroke it receives, so that 
all parts of the surface are equally exposed to wear. The 
advantages of this arrangement are a continuous sound, slow 
or rapid in proportion to the speed of the engine, each 15 ft . 
producing a stroke of tbjp bell. In case of an accident, the 
railroad company can always prove that their bell was ring- 
ing according to law ; and owing to the position in which 
this bell is placed, the sound can be distinctly heard about 
three miles in day-time, and by night four miles or more, the 
ground and the continuous rail, both excellent conductors of 
sound, assisting in carrying the vibrations. The Detroit and 
Milwaukee Railroad have twenty-four of these alarms al- 
teady in use, and intend to provide all their passenger en- 
gines with them. Mr. Ben. Briscoe, the inventor, went to 
Detroit in 1837, and in 184.2 took charge of the Detroit and 
Pontiac, then a strap railroad, with pony engine and one 
little car, and performed the duties of master mechanic, en- 
gineer, fireman, and sometimes of conductor. In those days 
signal bells were unnecessary, because tho train did not run 
fast enough to hurt cattle. 



Geokgia State Faib — The State Agricultural Society of 
Georgia will hold a Fair at Macon, Ga., beginning on Tues* 
day, Nov. 16, 1869, and offer an extensive premium list, only 
a portion of which is limited to the State of Georgia, most of 
the premiums being open for competition to exhibitors from 
any part of the United States. Information may, we pre 
sume, be obtained on application to the Secretary, D. W 
Lewis, Esq., Sparta, Ga. 
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Improved Cotton and Hay Press. 

A notice of this press was given in an article on the Exhi- 
bition of the American Institute, published on page 217, cur- 
rent volume of this journal. It may now be seen at the fair 
exhibited by Mr. Charnpman, the patentee. It was there 
stated to have been manufactured and exhibited by Whitney 
& Co., instead of which the name should have been Camp- 
bell, WMttier & Co. We herewith give an illustration and 
brief description of this pres3, which will give a general idea 
of its form and operation. 

By the engraving it will be seen that the bale is made at 
the bottom, and that the side and end doors are easily re- 
moved, thus giving free access to the bale from all sides. 

The follower block, shown as at the top, may be swung 
over to one side when the press is to be filled, leaving the top 
of the press perfectly «pen to receive the material to be 
pressed. When full the follower is re- 
turned to its place, shown by the dotted 
lines, and worked down. The levers are 
compound, and also adjustable, so that 
the fulcrum may be altered to make a 
short stroke, when the article is loose 
and little power is needed, or a long 
stroke, as it becomes more compressed 
and great force is obtained. 

By the peculiar arrangement of the 
levers and clutches, the follower maybe 
raised very quickly and independently 
of the levers. In most other presses it 
requires as much, or nearly as much 
time to raise the follower block as it 
does to compress the cotton. 

In this the follower is run up quickly 
and swung over to one side, thus being 
entirely out of the way for refilling. 

These presses are sold cheap, and are 
durable and substantially made, and 
from the construction we judge them to 
be very effective. 

Patented January 15, 1807. 

For further particulars address Camp- 
bell, Whittier & Co., Manufacturers, Bos- 
ton, Mass. 



tongue, soft palate, and fauces, and which constitute the or- 
gan of taste, are boiled by hot t«»and coffee, burned by hot 
food, and irritated and inflamed by salt, pepper, spices, vine- 
gar, liquors, etc., until it is a wonder that they can distin- 
guish a peach from a potato. That these things do blunt and 
injure the finer susceptibilities of the nerves of taste, there is 
not a shadow of doubt. The only wonder is that they do not 
destroy the sense of taste entirely. Persons accustomed to 
using these things freely can not distinguish the delicate nat- 
ural flavors of food, and therefore lose a large share of that 
gustatory enjoyment which they should experience, and 
which those who still possess a healthy taste do experience. 
To an unpervcrted taste vvater is the sweetest and most 
agreeable of drinks, while to many it is scarcely endurable, 
unless it has mingled with it some sharp, strong-flavored sub- 
stance. Many persons can not relish the delicious peach 
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Nervous Byspcpsia. 

Those persons who use their brains 
much, and who have but little tone or 
power to their stomachs, should above 
all things avoid purgatives. So says the 
The Herald of Health, and adds that very 
much of the ni'iural distress which this 
class of dyspeptics feel, is caused by the 
large intestine becoming weakened, dis- 
located, and filled up with offending 
matters which there is not strength to 
remove. In such cases, it is important 
that the patient do less work with his 
head, and more with his muscles. If 
there is strength enough, the daily use 
of ax or hoe for three or four hours will 
prove highly beneficial. Riding on 
horseback is an excellent exercise, pro- 
viding the saddle is a comfortable one and the horse an 
easy goer. Hard-trotting horses are not good ones for inva- 
lids to ride. A galloping horse is the best for such a person. 
Those who live in the country can easily take either of those 
forms of exercise, but they are not always available in the 
city. In such cases the gymnasium or movement cure are 
valuable means of treatment. Half an hour daily for a ner- 
vous dyspeptic in a movement cure will work wonders. 

The diet should be plain and nutritious. It will, not do to 
overload the stomach, yet as much food as can be digested 
well should be taken. Mastication should be slow and 
thorough. Such invalids are apt to eat too fast. The reme- 
dy for that is to talk a great deal at the table ; to get if possi- 
ble into a good humor before taking a mouthful, and keep in 
it to the end of the meal. It is generally best to omit the 
dessert. Fruit is often condemned by the nervous dyspeptic. 
We are sure, however, that it is not always the fruit which is 
at fault, but the way of using it. Let it be taken in the 
morning, and before anything else is eaten, if possible ; at 
first, take small quantities to accustom the stomach to it, 
Avoid fine bread, vegetables, and pastry ; also tea, coffee, and 
tobacco. Omit the supper, or at least, let conversation at the 
table be much and eating little. 

It is often advisable to cover the abdomen with the wet 
compress in this disease for an hour or two daily. The com- 
press should be covered with a «lry one. A sitz bath at bed 
time is very serviceable if there is a disposition to sleepless- 
ness, as sleep is very necessary. Patients can not have too 
much sleep. If mental labor i3 performed, let it be done be- 
tween 9 in the morning and 1 p. m. After this, dine and 
recreate, or perform light physical labor. The after-dinner 
nap may be useful, providing it does not not interfere with 
sleep at night, in which case an hour of quiet and rest is 
better. 

The habit of drugging for this disease with all sorts of 
quack nostrums is very absurd. Hygiene medications will 
do all that can be done much better. The grand rule should 
be to live naturally and happily, and throw medicines to the 
dogs, and nine cases out of ten the sufferer will get well. 




Impaired Taste. 
Of all the senses, that of taste is the worst treated, the most 
perverted. The delicate little nervous fibers which are dis- 
tributed to the jninute papills that cover the surface of the 



CHAPMAN'S COTTON AND HAY PRESS. 
even, without peppering and spicing it highly, and then it is 
not the peach that they taste but the condiments used with it. 
To such persons, plain, simply-prepared food tastes insipid, 
while those whose organs of tastes are unperverted such food 
is filled with delicious flavors. Those who have impaired 
their sense of taste can, to a certain extent, have it restored, 
by carefully avoiding the use of the substances which caused 
the injury. The increase of gustatory enjoyment which they 
will experience from such a change, will only be believed af- 
ter thorough trial, There is scarcely one in a thousand 
whose taste is not more or less perverted and blunted by the 
use of highly seasoned food or drinks. Simple, healthful 
food is the exception, while rich, strongly-flavored, and com- 
plicated dishes are the rule, because demanded by the per- 
verted tastes of the people. — Herald of Health. 

THE AUGUST METEOKS. 



From the Spectator. 



A very ancient tradition prevails in the mountain districts 
which surround Mount Pelionj that during the night of the 
Feast of the Transfiguration (August 6) the heavens open, 
and lights, such as those which surround the altar during 
the solemn festivals of the Greek Church, appear in the 
m idst of the opening. It has been thought by Quetelet, and 
Humboldt considered the opinion probable, that this tradi- 
tion had its origin in the successive apparition of several 
well-marked displays of the August meteors. If this be so, 
the date of the shower has slowly shifted — as that of the No- 
vember shower is known to have done — until now another 
holiday is associated with it, and the simple peasants of 
Southern Europe recognize in the falling stars of August the 
" fiery tears of good St. Lawrence the Martyr." 

It is wonderful to contemplate the change which in a few 
short years has come over all our views respecting these me- 
teors. Ten years ago it was considered sufficiently daring to 
regard the August system as part of a zone of cosmical bodies 
traveling in an orbit as large perhaps as that of our own 
earth. Now, the distance even of Neptune seems smaJJ in 
comparison with that from which those bodies have come to 
us, which flash athwart our skies in momentary splendor, 
and then vanish forever, dissipated into thinnest dust by the 
seemingly feeble resistance of our atmosphere. Accustomed 
to associate only such giant orbs as Saturn and Jupiter, 



Uranus and Neptune, with orbits which must be measured by 
hundreds of millions of miles, the astronomer sees with won- 
der tkese tiny and fragile bodies traversing paths yet vaster 
than those of the outer planets. And even more remarkable, 
perhaps, is the immensity of the period which the August 
shooting star has occupied in circling around the central orb 
of our system. Each one of these bodies has been in the 
neighborhood of the earth's orbit many times ; yet the last 
visit made by them took place years before the birth of any 
person now living, since the period of meteoric revolution has 
been proved to be upwards of 118 years. 

Another strange feature of the A.ugust meteor system is 
the enormous volume of the space through which, even in 
our neighborhood, the meteor stratum extends. The famous 
November system is puny by comparison. Striking that sys 
tern at a sharp angle,, the earth traverses it in a few hours, 
so that if the earth went squarely through 
it the passage would occupy, it has besn 
estimated, less than a hundred minutes. 
Thus the depth of the November meteor 
bed has been calculated to be but a hun 
dred thousand miles or so. But the 
earth takes nearly three days in passing 
through the August meteor system , al 
though the passage is much more direct. 
For the August meteors como pouring 
down upon our earth almost from above, 
insomuch that the radiant point on the 
heavens whence the shower seems to 
proceed is not very far from the North 
Pole ; whereas the November meteurs 
meet the earth almost full front, as a rain 
storm blown by a head wind drifts in 
the face of the traveler. . Thus the depth 
of the August system has been estimated 
at three millions of miles ; and this 
depth seems tolerably uniform, so that 
along the whole of that enormous range 
(to be counted, qg we have said, by hua 
dreds of millions of miles), through 
which the August ring extends, the sys- 
tern has a depth exceeding some four 
hundred times the diameter of the earth 
on which we live. 

Yet it is probable that the whole 
weight of the August system, vast as are 
its dimensions, is infinitely less than that 
of many a hill upon the earth's surface. 
For the weight of the separate falling 
stars of the system has been determined 
(by one of the wondrously subtile appli 
cations of modern scientific processes) to 
be but a few ounces at the outside ; and 
even during the most splendid exhibition 
of falling stars the bodies which seemed 
to crowd our skies are many miles apart, 
while under ordinary circumstances 
thousands of miles separate the succes- 
sively-appearing meteors. Indeed, it is 
well remarked by an eminent member oi 
the Greenwich corps qf astronomers, that 
the planets tell us by the steadiness of 
their motions that they are swayed by no such attractions as 
heavily-loaded meteor systems would exert. " The weight of 
meteor system's must be estimated by pounds and ounces, 
not by tuns," he remarked. 

The spectroscope has taught us something of the constitu 
tion of these bodies, though they never reach the earth's sur 
face. Professor Herschel, third in that line of astronomers 
which has done so much for science, has employed an August 
night or two in trying to find out wha* the August meteors 
are made of. With a spectroscope of ingenious device, con T 
structed by Mr. Browniag, F.R.A.S., for the special purpose 
of seizing tho light of these swiftly-moving bodies, Professor 
Herschel was successful in analyzing seventeen meteors. 
The most interesting of his results is his discovery that the 
yellow light of the August meteors is due to the presence oi 
metal sodium incombustion. This metal has a very striking 
and characteristic spectrum, consisting of two bright orange 
yellow lines very close together ; and this double line was 
unmistakably recognized in the spectrum of the August me- 
teors. To use the words of the observer, " their condition 
(when rendered visible to us by their combustion) is exactly 
that of a flame of gas in a Bunsen's burner, freely charged 
with the vapor of burning sodium ; or of the flame of a spirit 
lamp newly trimmed, and largely dosed with a supply of 
moistened salt. 

It is strange to consider what becomes of all the sodium 
thus dispersed throughout the upper regions of the air. 
There can be no doubt that in some form or other — mixed or 
in combination — it reaches the earth. The very air wa 
breathe must at all times contain, in however minute a pro- 
portion, the cosmical dust thus brought to us from out the 
interplanetary spaces. Nay, for aught we know, purposes of 
the utmost importance in the economy of our earth, and af- 
fecting largely the welfare of the creatures which' subsist 
upon its surface, may be subserved by this continual down- 
pour of meteoric matter. We know already that the differ 
ent meteor systems are differently constituted. For instance, 
the white November stars are much less rich in sodium than 
the yellow. August ones. Each system, doubtless, has its 
special constitution, and thus the air we breathe is contin- 
ually being dosed with different forms of metallic dust — now 
one metal, now another, being added, with results in which 
did we but know it, wc are doubtless largely interested. Nor 
is it certain that deleterious yesnits ao not occasionally flow 
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from an overdose of some of the elements contained in mete- 
ors. It might be plausibly maintained *on evidence drawn 
Irom known facts and dates, that occasionally a meteoric sys- 
tem has brought a plague and pestilence with it. The 
" sweating sickness" even has been associated (though, we ad- 
mit, not very satisfactorily) with the 33-year returns of great 
displays of November shooting stars. Without insisting on 
such hypotheses as these, which scarcely rest on stronger evi 
dence than the notion that the destruction of Sodom and Go- 
morrah was brought about by an unusually heavy downfall 
of sodium-laden (that is, salt-laden) meteors, we may content 
ourselves by pointing out that the labors of eminent chemists 
have shown that the air is actually loaded at times with pre- 
cisely such forms of metallic dust as the theories of astrono- 
mers respecting meteors would lead us to look for. 
-_*«»♦- 

THE MANUFACTURE OF SULPHURIC ACID. 



From tlio Beport of J. Lawrence Smith, Unite* States Commissioner to 
Paris Exposition. 



I. — APPLICATION AND PROGRESS OF THE MANUFACTURE. 

When we glance over the chemical products that influence 
to the greatest extent the useful arts of society, we find them 
among the acids and alkalies ; for by the chemical reaction 
of t-hese compounds, furnishel by nature or art, the manufac- 
turing and domestic arts generally obtain a multitude of 
useful compounds. Bat of all substances that have made 
their imprint on the modern progress of the arts, there is 
no one approaching sulphuric acid in importance, produced 
as it is from the cheapest materials furnished by nature, and 
of which there seem to be inexhaustible supplies. Glass mak- 
ing, soap making, bleaching, calico printing, dyeing, etc., are 
all debtors to sulphuric acid. 

It is said that the consumption of sulphuric acid in any 
country will show, with that of iron, its industrial activity. 
The low price of the acid is one of its great merits ; the or- 
dinary form known as oil of vitriol, being the most concen- 
trated form in ordinary use, is now made in France at a cost 
of about one and a quarter cent per pound, and in England 
for a shade less ; in this" Country ill-advised legislation makes 
a much higher and fluctuating price. 

No material change has taken place in the last ten years 
or more in the manufacture of sulphuric acid. The well- 
known method of converting sulphur into sulphurous acid, 
and completing the oxidation of it by the oxygen of the air, 
aided by one of the oxygen compounds of nitrogen, is still 
the predominant method ; and, in fact, all of this acid that 
is manufactured, except the small quantity made by dis- 
tilling copperas, and called Nordhausen acid, is made by this 
process. 

It will not, however, be unprofitable to the readers of this 
report to enumerate some of the various attempts made in 
the last twenty years to supplant the present method in leaqt 
chambers. L^aland and Deacon, in 1854, suggested the use 
of chambers made of stone, or earthenware. Simon, in 1860, 
proposed vulcanized gutta-percha, but on trial this substance 
was found more destructible than lead. Peter Ward, in 1862, 
proposed a series of glass sheets to increase the surface and 
hasten the reaction ; that, however, had been used before, and 
as the formation of sulphuric acid is not dependent on surface 
action, it is of no advantage. Philips and Kuhlmann, as far 
hack as 1838, proposed the use of heated air, and sulphurous 
acid passed over spongy platinum, but this has been almost, 
forgotten. Fouche and Lepelletier, in 1850, employed a series 
of large Woolfe bottles instead of the lead chambers, at 
Javelle, near Paris, but this has been long since abandoned. 
Kuhlmann proposed to pass a mixture of sulphide of hydro- 
gen, obtained by proper means from soda waste, through 
nitric acid in stoneware bottles, but the method was never 
put in practice. Petrie, in 1860, applied a system of stone- 
ware columns, filled wMh pebbles, through which currents of 
nitric acid and sulphurous acid in proper proportions were 
passed ; but this has not been successfully applied. Several 
years ago Persoz accomplished the oxidation " by passing 
the sulphurous acid gas through nitric acid, diluted with 
from four to six volumes of water, and heating to 212° Fah., 
or through a mixture of nitric acid, or a nitrate with hydro- 
chloric acid. The reaction takes place in a comparatively 
'small vessel of suitable material ; the gas arising from the 
deoxidation of the nitric acid is reconvert.d into nitrons acid 
by air and water. Theoretically, it works without a loss of 
aitric acid ; nevertheless the process has never been adopted 
in practice, possibly from want of suitable material to with- 
stand the combined action of the two strong acids. 

H, — SUBSTANCES EMPLOYED IN THE MANUFACTURE OF SUL- 
PHURIC ACID. 

Sulphur. — There was a most beautiful display of specimens 
of sulphur from the south of Italy and from Sicily ; and these 
countries furnish all the sulphur that is employed in the arts 
and in agriculture, except some little that is employed for 
domestic use in countries producing it, of which notice will 
be taken a little further on. 

While we now obtain the larger proportion of sulphuric 
acid made in Europe from pyrites, it is very much to be de- 
sired that new and abundant supplies of sulphur may be 
i'oundj for the acid made from this substance directly is purer, 
and the apparatus required less expensive than when pyrites 
is used; Besides the sulphur exhibited from Southern Italy 
and Sicily, there were specimens from Apt, in France, which 
locality furnishes a poor sulphur mineral. Also in the neigh- 
borhood of Constantine, in Algiers, there is native sulphur, 
in central Italy, near Bologna, thefe is a vein of sulphur ore 
about fifteen miles long, but the mineral is not rich, and is 
necessarily taken from a great depth, sometimes over 800 feet. 
About 12,000 tuns are produced here annually, which is al- 
most entirely consumed in the neighboring country for dis- 



eases of the vine. From the Papal States there were also 
specimens of sulphur, but il$e quantity produced there is 
very small, not exceeding 500 tuns. The Spanish specimens 
come from Murcia and neighboring localities, where there are 
some fine mines of sulphur. 

Besides the above, there were specimens on exhibition from 
Galicia, near Cracovy, from Corinthia, in Hungary, from the 
Grecian island of Milo, from Tripoli, Isthmus of Suez, on the 
borders of the Red Sea, province of Rio Grande, in the north 
of Brazil ; but, as already stated, it is from Sicily that we 
obtain the great bulk of sulphur used in the arts. In this 
island the strata of sulphur extend over a length of about 
170 miles, superimposed one on the other to a depth of from 
three to twenty-five feet and containing about thirty per cent 
of sulphur. The mines are owned by various influential 
individuals, who, by restricting the supply and by rude and 
imperfect mining, keep up the price to the present standard. 
There have been as many as 1,000 mines opened, but at the 
present time not more than one half are worked. 

The manner of obtaining the sulphur has been frequently 
described, and was formerly of a crude character. The method 
now in most frequent use is that of Tuuci, the inspector of 
of mines of Catanisette and Catania. It is by means of a 
species of furnace called calarones, by which very large 
amounts of the mineral can be operated upon at once. These 
calarones are simply circular furnaces of a conical form, hav- 
ing an inclination of from 20° to 45°, according to the nature 
of the gangue (which is calcareous or of gypsum), so that the 
viscous sulphur can descend and run off at the bottom. The 
walls of the furnace are about one foot thick and ten feet 
deep, and made of a capacity to hold more than 1,000 cubic 
yards of the ore ; at the bottom of the furnace there is a hole 
to run off the melted sulphur, being the outlet of a channel 
coming from the interior of the furnace, which channel is 
continued for a little distance outside the furnace, and is 
branched and arched over by laying masses of the mineral 
so as to form little tunnels leading to a reservoir. 

The furnace is charged by putting large lumps in the mid- 
dle, and then smaller fragments on the outside, and finally 
covering all over with previously exhausted ore. Around 
the upper part of furnace are several small chimneys going 
down a foot or two ; by these the'furnaces are kindled at the 
top ana air is supplied by percolation from above. One opera- 
tion requires about twelve or fourteen days. The sulphur 
which has been collected in the reservoirs is cast into molds. 
The furnace requires twelve or fourteen days to cool down, 
when it is cleaned out and recharged ; and this operation is 
repeated so long as the furnace lasts. 

There are recent processes of separation proposed by Faa- 
gere, and by Emile and Pierre Thomas, depending on heat, 
but they deserve no special notice. 

The most novel method is that of Deiss ; namely, to dis- 
solve out the sulphur by sulphuret of carbon, and an appara- 
tus has been erected to extract by his process several tuns of 
sulphur daily, but practical difficulties still exist and prevent 
it from becoming a complete success. The quantity of 
sulphur produced in Sicily has gradually increased from 
46,000 tuns in 1832, to 800,000 tuns at this time, worth 
from $22 to i|24 a tun at the port of exportation. This 
increased consumption of sulphur, in spite of the diminished 
use of it in the chemical arts (for it will be shown a little 
further on that pyrites to the amount of 800,000 tuns, repre- 
senting 250,000 tuns of sulphur, has taken its place), is due 
to the very large and increasing amount used for preventing 
diseases of the vine — diseases that have been almost exter- 
minated by its use ; but its use is kept up, as it is considered 
of great importance to give the vineyards an annual treat- 
ment of sulphur. If, however, sulphur should fall in price 
a little below what it is now, it would again come into gen- 
eral use in tie manufacture of sulphuric acid. 

Sulphur from Soda-Waste. — In the German section were 
shown the results obtained by the process of M. Mond, a 
chemist, of Utrecht, by which he extracts sulphur from soda- 
waste. The soda-waste has ever been a great nuisauce, as 
well as a great loss in the manufacture of soda by Leblanc's 
process. It has become so great a nuisance in many of the 
largo factories, that stringent sanitary laws have been passed 
concerning the disposal of it ; and in some places, where it 
has been scattered over large surfaces, birds have been known 
to be asphyxiated while flying over it, and to fall to the 
ground. 

A large amount of sulphur is thrown away in this waste, 
so that for forty or fifty years chemists have endeavored to 
solve the problem of turning it to some account. The pros- 
pects now are that it can be made to yield up much of its 
sulphur, and the residue to furnish a valuable fertilizing 
agent, instead of a pestilential nuisance. Some idea maybe 
formed of the abundance of this waste when it is stated that 
for every tun of alkali manufactured one and a half tuns of 
dry waste is produced, furnishing the accumulations referred 
to, that during moist and rainy weather emit sulphureted 
hydrogen 'gas, and in solution, poisoning waters ol all kinds 
in the neighborhood. 

Besides the process of Mond there are two others brought 
forward, one by M. Schaffner, and the other by P. W. Hoff- 
man ; and seven works exhibit sulphur prepared by one or 
other of these processes. All the processes are based on the 
same principle — the conversion of the insoluble sulphide ol 
calcium in the waste into soluble compounds, by bringing it 
freely in contact with air, in order to oxidize it ; lixiviation 
of the oxidized mass, and precipitation of sulphur in these 
liquiol by a strong acid, as muriatic acid. 

(To be continued.) 
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Reverie is not thought) tnovigh many people mistake it 
for thought; Thought is systematic ; reverie is disjointed 
and fragmentary. Thought is laborious; reverie is the reverse. 



.Heat from Percussion and Heat from Friction. 

Messrs. Editors : — On page 149, current volume, under 
the head of " Hammering Iron until it is Red Hot," I find the 
following, which I quote : " It has been asked whether iron 
could be hammered cold until it became red hot." And it is 
stated that, as an experiment to prove the affirmative, "when 
a piece of very tough iron was hammered with a moderately 
heavy hammer it became hot, but would not scorch a piece 
of paper. It was then hammered by two men, one of whom 
used a sledge hammer, but with no better result. Presently 
another workman took a horseshoe nail, and after hammering 
for less than two minutes with a light halnmer part of the 
nail was brought to a bright red heat. The blows were light 
but frequent, and the nail was partly turned at each blow." 

Now, is this not in strict accordance with the vibratory 
theory of heat ? 

No doubt a great part of the muscular force imparted to 
the hammer was, in both cases, changed into Bonorous vibra- 
tions in the material sustaining the shock ; this, of course, 
would produce the sensation of sound instead of heat. 
■ The blows of the heavy hammer did not, directly, produce 
heat, but as the iron was not sufficiently elastic to recover 
from so great a compression, it was condensed, which caused 
a certain part of its latent heat to become sensible, but be- 
yond this nothing was obtained. The light hammer, if at all, 
condensed the iron very little, and, the blows being " light 
but frequent," its force was expended in prod ucing the very 
rapid molecular vibrations neaessary in bringing it to the 
red heat which it acquired. 

The human arm is incapable of striking very rapid blows, 
but if to the periphery of a wheel a series of small hammers 
be attached so that by the revolution of the wheel they will 
rapidly and in succession strike on a piece of iron it would 
probably produce a red heat much sooner than is possible by 
the hand alone. By greatly reducing the size of the hammers 
and increasing their number we would nearly approach what 
would seem to be the best mode of producing the desired 
result. Now let us look at the file, the saw, and the grind- 
stone, and see if they do not furnish direct proof in support 
of theory. 

What else than peftussion would a piece of iron receive 
if pressed against the teeth of a revolving circular saw? 
Except the saw be put in too rapid motion the jumping ?>f 
the iron from one tooth to the next would, in effect, be the 
same as so many distinct blows. 

The same holds in relation to the grindstone. As it re- 
volves hold one end of a nail against it, and it will soon, 
by leaping from one granule of the stone to another, acquire 
such an inconceivably rapid mSlecular vibratory motion as 
to become red hot. That a piece of iron under these conditions 
will soon become intensely hot is well known. The coarser 
the grit of the stone the more apparently is its action analo- 
gous to percussion. 

These remarks lead us to see the close connection between 
friction and percussion — the one being insensibly graduated 
into the other ; the difference is only in degree. Who can 
draw a line of separation ? Spectrum. 

Havana, N. T. 



XSie Gerner Boiler. 

Messrs. Editors : — Permit us to correct an error in your 
statement, in your issue of October 9, respecting the amount 
of heating surface in the small Gerner boiler you tested at 
Paterson, N. J. 

The boiler is 10 feet long, 2 feet front, and 3 feet rear diame- 
ter, giving a total heating surface of 83 j^'j- square feet, instead 
of 144, as stated. The results obtained by you being over 
15-horse power shows 5-J- square feet in these boilers to be suffi- 
cient to produce a horse power, and illustrates the efficiency 
of the heating surface. Kasson & Co. 

New York city. 



On tile Flow of Elastic Fluids. 

Messrs. Editors: — On pages 50 and 118, of the current 
volume of the Scientific American, are articles " On the 
Flow of Elastic Fluids through Orificesor Pipes." The theo- 
ry of this subject which appears to be accepted by the writers 
of these articles, is the old theory, and the only one, so far as 
I know, that has as yet found its way into treatises on physics. 
It is, how.ever, a theory which is widely at variance both with 
sound theoretical philosophy and with the results of experi- 
ment. It is, in fact, nothing more than the theory of inelas- 
tic and inexpansible fluids applied to those which are elastic 
and expansible ; it being assumed that there is no difference 
between the two in respect to the law of their flow except 
what is due to the smaller ratio of weight to pressure in the 
elastic fluids. 

The effect of the expansibility of elastic fluids is such as to 
take them entirely out of the law which governs the flow of 
those that are inelastic. It causes .the flow into a vacuum in 
a given time to be only half as great as the old theory calls 
for; and this, not because the velocity of the flow is less than 
that theory assigns, but because the density of the flow is 
only half as great as the theory assumes it to be. 

Another curious and important fact which results from the 
expansibility of a fluid, is that when it flows from one vessel 
into another containing fluid of less density, the fluid in the 
receiving vessel has no effect whatever to obstruct or retard 
the flow, unless its density exceeds half the density of that in 
the other vessel. In other words, steam at 20 pounds pres- 
sure in the cylinder, will discharge itself into the condenser 
already containing steam, of not exceeding 10 pounds, just as 
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rapidly as into a perfect vacuum. The bearing of these facts 
on the question of the proper size for ports and pipes in steam 
engines will be readily seen. 

It appears from the first clause of the article on page 50, 
that some of the readers of the Scientific American are 
seeking information on this subject. I would refer such to 
the American Journal of Science, 24 series, vol. 5, page 78, 
where they will find the true law of the flow of elastic fluids 
set forth and mathematically demonstrated, and to vol. 12, 
page 186 of the same journal, where they will find the same 
law completely confirmed by experiment. 

New Haven, Conn. Eli W. Blake. 

business Correspondence. 

Messrs. Munn & Co.: — I herewith acknowledge the receipt 
of the official notice allowing a patent for my Can Opener, 
and I deem it my duty to thank you for your prompt and 
able management of my case. This is the third patent which 
you have obtained for me this year. 

I have received several circulars from various patent at- 
torneys residing in Washington, who offer their services free 
of charge until a patent is obtained. But I assure you, gen- 
tlemen, that I would sooner pay you your charges in advance, 
and run the risk of losing the amount along with the first 
Government fees, than to trust such agents with any busi- 
ness of mine. Therefore I care not whether they are capable 
or honest so long as I am satisfied with your manner of doing 
business. 

I will cordially recommend your Agency to such of my 
friends as may need the assistance of patent attorneys. 
I am, sirs, very respectfully yours, 

Wm. M. Bleakley. 

Verplanck, N. Y.,Sept. 39, 1869. 



Messrs. Munn & Co.: — I have received the two patents, 
one on a Bolt Heading the other on a Hook-Bending Machine, 
which you have obtained for me. " Allow me to express my 
appreciation of the able manner in which my specifications 
and claims have been prepared, and to thank you for having 
so speedily obtained favorable decisions from the Patent 
Office. • 

Any influence which I can have in this part of the country, 
I assure you will be in your favor. Truly yours, 

* D. G. Morris. 

Catasauqua, Pa., Sept. 16, 1869. 



Messrs. Munn & Co. : — I received the patent on the 17th 
and the copies on the 20th. 

I am so well satisfied with the manner in which you prose- 
cuted the application to a successful termination that I shall 
give all such business to you in the future, and will influence 
any person — needing the services of a trustworthy and intel- 
ligent attorney — among my acquaintances, to give their 
business into your hands. I am truly yours, 

Levi S. Ives. 

Pittsburgh, Pa., Sept. 21, 1869. 



Messrs. Munn & Co. : — We have received our patent, and 
are highJy pleased with the way in which the business has 
done. The ability which carried it through, and the care 
bestowed on its preparation, are above praise, and we will 
gladly intrust to your hands any further business we may 
have to do. Very truly yours, 

J. H. Wildasin & J. A. Peck. 

St. Charles, Iowa, Sept. 24, 1869. 

[We arc constantly receiving warm commendatory letters 
like the above, from our many clients. The Patent Soliciting 
Department of this Office is going on with marked success, 
and inventors who contemplate taking out patents for their 
improvements can always avail themselves of our advice and 
assistance on the most favorable terms. — Eds. 

New Coriilsli Engine. 

We learn from the Press (Philadelphia) that the Cornish en- 
gine just started to work at the Schuylkill Works differs 
from the ordinary Cornish engines in having the heavy lever 
beams placed down upon each side of the cylinder, with their 
bearings ^resting directly upon the bed-plate and stone foun- 
dation, instead of over the cylinder, in the usual manner. 

By this plan much greater stability is secured, and expen- 
sive alterations and additions, which would have been neces- 
sary with the ordinary form of engine, were avoided. 

The size of the steam cylinder is 72 inches diameter and ten 
feet stroke, and the pump plunger is 86 inches diameter and 
ten feet stroke. The beams weigh about 28,000 pounds each, 
and the load in the plunger is about 60,000 pounds. This 
machine is capable of raising 7,200,000 gallons of water per 
twenty-four hours. 

The action of the engine is peculiar. The steam is admit- 
ted upon the top of the cylinder, and after the piston has 
passed through.about one-third of its stroke, the steam is cut 
off, the rest of the stroke being made by the expansion of the 
steam in the cylinder. The plunger has now been raised to 
the top of its stroke; a valve is then opened allowing the 
steam on the top of the piston to pass to the underside of it, 
thus putting an equal pressure on both sides of it, and allow- 
ing the plunger and its weight to fall by its own gravity and 
thus force the water to the reservoir. It will be seen that this 
plunger must, therefore, be heavy enough to lift the load of 
water in the main, and also to overcome the friction of the 
water in the pump and pipes. 

The engine was designed by the Chief Engineer of the 
Water Department, Frederick Graff, fn order to be able to 
make the contractors for the building of the engine (Messrs. 
Merrick & Sons) entirely liable, they were intrusted with the 



design for the details of parts, and are by their contract held 
responsible for the strength and proportions of these details. 
The engine is a splendid specimen of massive machinery, and 
reflects great credit upon Mr. Graff and Messrs. Merrick & 
Sons. The water is forced into the stand-pipe at the works, 
1 and thence through a main 36 inches in diameter and 312 feet 
long to the reservoir. 

The engine is rt present worked by the old boilers. The 
appropriation for the new set of boilers intended for her was 
delayed more than eight months by the refusal of the Demo- 
cratic members of Select Council to vote for the loan asked for 
their erection. They are now in place at the works, and will 
be put into use in a few weeks. 



(For the Scientific American.) 

DETERMINATION OF THE AMOUNT OF EXPANSION OF 
MIHEKAL OILS. 



3SY PROF. YANDEK WEYDE, 



In order to remove all doubts concerning the amount of ex- 
pansion of petroleum, to prove that it does not expand more 
than whisky, and lessthan alcohol and most of the acids and 
oils, as stated in my communication to the Scientific Amer- 
ican, page 38, current volume — I give here some of the data 
on which my statement was founded ; and will exhibit only a 
few of a great number of determinations which I have made 
to settle this question, selecting those which recommend them- 
selves by simplicity, because of the ro nd numbers obtained 

First Method by Means of the Specific Gravity Bottle. 

A small bottle, with ground-glass stopper, made so as to 
contain, when entirely full, exactly 50 grammes of pure dis- 
tilled water at 65° Fall., was filled with heavy kerosene, the 
product of the last stages of distillation, marking 30° on 
Baumes hygrometer ; it contained at 32° Fah. exactly 44 
grammes of the oil. When heated to 212°, a certain quantity 
of oil did overflow, and after cleaning and cooling [the weight 
of a hot object cannot accurately be determined on a sensitive 
balance, because of the air currents generated ; this as a hint 
to young chemists] it was found to contain 4145 grammes, 
proving an expansion of 285 grammes, or 6-5 per cent of the 
whole. As, however, the glass of the vessel expands, accord- 
ing to Regnault one 290th of its volume, this fraction of 
the 44 grammes has to be added for correction ; it is nearly 
015 grammes, which makes ilie expansion of the oil from 
32° to 212° Fah. , equal to 2'85 + 045, or 3 grammes, which is one 
14'7th part of 44 grammes, and an expansion of 6-8 per cent., 
or 0-068. Other determinations with the same oil gave some- 
times 0-069, 0-070, and 0071. 

Common kerosene of 49° Baume was placed in the specific 
gravity bottle, and one of the samples gave, at 65°, exactly 
40 grammes ; heated to 125° it gave, after correction for glass 
expansion, 1 gramme less, being 0-025 for 60°, consequently 
0-075 for 180°. When cooled to 35° it gave a contraction in 
bulk of 0-048 gramme, or 0'012th part of 40 grammes, cor- 
responding to an expansion of 0-012 for 30°, or 0-072 for 180°. 
When heated from 120° to 180°, the expansion was found to 
give a co-efficient of nearly 0-079. 

On these facts I founded my statement referred to, that the 
rate of expansion is less between 32° and 60°, and more at 
about 180° than the mean expansion, which is 0-076. 

Light gasoline of about 90 Baume was experimented upon, 
one sample gave for contents of spec. gr. bottle at 30° Fah., 
3243 grammes, and at 60° exactly 32 grammes. This gave 
an expansion of 0'43 grammes for 30° Fah. of heat, or on c , 
74th part of the whole, which would give for 180° a little 
more than one twelfth, or 0083 — a rate of expansion only 
slightly larger than ether and turpentine, equal to most ani- 
mal oils, but considerably smaller than alcohol, nitric acid, 
olive, and linseed oil. 

In crude petroleum the expansion was foundr always be- 
tween 7 and 8 per cent, and in proportion as they were heavy 
or light, it was nearer to the first or to the second of these 
numbers. 

Second Method by Means of the Hydrometer. 

When placing a thermometer and hydrometer in kerosene 
of 40° Baume, at 65° Fah. temperature, and heating it to 125°, 
the hydrometer will sink and indicate 46" ; as now 40° Bau- 
me corresponds with a specific gravity of 0'83, and 4Q° Bau- 
me with 0'819, it indicates an expansion of 0'83 — 0-819, or 0021, 
which is the 40th or 0025th part of 0-83, this amount for 
60° gives 0075 per 180°, the same as found above.. 

It will be found, in general, that for every ten degrees in- 
crease of the thermometer the hydrometer sinks one degree 
lower, and vice versa. For the lighter oils, a little above nine 
degrees Fah. will correspond with one degree difference in 
the hydrometer, and for the heavier oils 10-5° to 11° Fah. of 
heat will be required to make this difference, but in general 
ten degrees heat for one degree gravity is near enough for 
practical purposes ; and, in fact, this is so well known that it 
is depended upon by experts as a necessary correction in de- 
termining the quality of different grades of oil. As 50° and 
60° Baume, respectively, correspond with a specific gravity 
of 0-785 and 0-709, the difference of these last numbers, 0-076, 
correspond with 18° of Baume's scale, which, again, corres- 
pond with the expansion for 180° heat. Every degree of Bau- 
me's scale corresponds thus with 0-076 divided by 18, or 
0-00042, nearly, for the corresponding difference in specific 
gravity. 

Ihird Metlwd by Means of the Thermometer alone. 

When taking a correctly graduated alcoholic thermometer, 
breaking the top open, heating the bulb so as completely to 
remove the alcohol, and thia filling it with petroleum tosuch 
an extent as to make the freezing point of water 32° Fah. on 
the scale, to correspond with the surface of the petroleum in 
the tube when cooled to 32°, then placing this thermometer 
in hot water of 122°, as indicated by another thermometer, 



then the petroleum thermometer will only indicate about 100° 
on the scale ; as the scale was constructed for the alcohol, its 
degrees are as much too large for the petroleum degrees as 
the expansion of alcohol exceeds that of petroleum ; in this 
case it is found that 122 — 32 or 90 parts of alcohol correspond 
with 100 — 32 or 68 parts of petroleum ; these numbers — 90 
and 68 — are nearly in the same ratio as 0400 and 0-076, the 
numbers expressing the ratio of expansion of alcohol and pe- 
troleum — another verification of the statements in the tabls 
published on page 38, already referred to. 

When we consider the simplicity and reliability of all these 
methods, by which the rate of this expansion may be deter- 
mined, and the perfectly accurate manner in which they cor 
roborate one another, it is indeed surprising that M. Deville, 
before the French Academy, dwells so largely on the " very 
great expansion in bulk which mineral oils undergo by in- 
crease of temperature," and that when " barreled during the 
cold season it will expand largely with the first appearance of 
hot weather, and burst the vessels, on the same principle that 
ice ruptures our hydrants." [See Scientific American, page 
376). That M. Deville does not communicate the ratio of 
this, according to him, so extraordinary expansion, is not truly 
scientific, and makes his whole statement unreliable. 

I adhere to my opinion expressed before, that the cause of 
leakage of petroleum barrels by heat, is the elongation of the 
iron of which the hoops are made, which makes the staves 
loose ; besides this, the staves will contract from the same 
cause, which increases the leakage ; add to this the extreme 
penetrating power and volatility of the lighter portions, chy- 
mogene, gasoline, etc., which is so largely increased by any 
rise in temperature, and we have a perfectly satisfactory ex- 
planation of the increase of danger in hot weather. 

WJiy €oiI'ee is a Stimulant. 

The changes which heat effects in the elements contained 
in the green coffee berry have been little studied ; we merely 
know, from the researches of MM. Baitron and Fremy, on the 
one hand, and of M. Payen on the other, that the fcrown bitter 
substance and the aromatic principle are produced by the de- 
composition of that part of the coffee bean which is soluble 
in water, and that a large part of the caffeine disappears dur- 
ing the roasting. It is said that this (caffeine) is carried away 
with the volatile products generated in the operation. 

By roasting coffee in an apparatus which allows of the re- 
covery of all the volatile products, I have ascertained that if 
caffeine be carried away with the volatile products, it can only 
be in such small quantity as is not appreciable by weight, and 
cannot explain the considerable loss which takes place during 
roasting carefully performed. The loss is experimentally 
found to equal nearly one-half of the caff, ine originally ex- 
isting in the coffee. I have succeeded in demonstrating that 
the lost caffeine has been transformed into a volatile base — 
methylamine, or methylammonia (C 4 H 5 N), which was dis- 
covered by M. Wurtz. The following arc the facts which 
prove the change of caffeine into methylamine during coffee- 
roasting : 

If pure caffeine be submitted to the action of heat, and the 
vapor be carried through a tube heated to about 300° Cent, 
(about the heat which is necessary for roasting), and filled 
with fragments of pumice-stone, which delay the passage of 
the vaporized matters, only a feeble decomposition occurs ; 
the greater part remains unchanged, and the little that is de- 
composed gives no characteristic product except cyanogen. 
This experiment tends to prove that it is not the caffeine 
which furnishes the volatile alkaloid existing in roasted cof- 
fee. But a very different result is obtained if, instead of act- 
ing on free caffeine, we experiment on caffeine in analogous 
circumstances to those in which it exists in green coffee. M. 
Payen has, in fact, shown that caffeine exists in that berry in 
the form of the tannate, i. e., a combination of caffeine with a 
tannin peculiar to coffee. On submitting to the action of heat 
the tannate of caffeine which has been prepared with tannin 
of gall-nuts, we obtain, as with green coffee, methylamine : 
this compound behaves, under the influence of a temperature 
of about 300° Cent., in a manner similar to the tannate of caf- 
feine first isolated by M. Payen. The whole of the methyla- 
mine produced during the roasting of coffee is not found in 
the solid residue ; a certain proportion escapes with the vola- 
tile matters. It is easy to extract the alkaloid from roasted 
coffee by distilling the extract of coffee, made with cold water, 
with a weak base, such as lime. The addition of this alkali 
to an infusion of coffee immediately liberates the methyl- 
amine, the special ammoniacal odor of which is readily pe# 
ccptible. — M. I'ersonne. 



Advertising Made Easy. 

At a recent meeting of the " Society of Practical Engi- 
neers," one of the Society's M. D.'s read an elaborate paper 
on water meters, and closed with an eloquent description of 
a meter which the speaker had himself invented. He be- 
lieved that he had made the most accurate, the most simple, 
the most durable, and the cheapest water meter in the world 5 
and he invited for it the closest scrutiny and investigation 
of all concerned. This apparatus, he said, could be furnished 
at two dollars apiece. 

This is certainly cheap enough; we had no idea that an ac- 
curate, simple, durable water meter could be had for so 
small a sum of money. Besides, we are pleased to notice the 
liberal conduct of the learned society, in permitting the dis- 
coverer to eulogize the merits of the meter in the proceed- 
ings of the evening. The Secretary of the Society will 
please send us its advertising terms. 



The Snorer's Companion is the name of a newly patented 
device to be attached to the backs of church pews, forming a 
comfortable head rest, and enabling the owner to sleep through 
the dullest sermon with the greatest satisfaction. 
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DEBIUTH'S IMPROVEMENT IN GLASS WINDOW LIGHTS. 



This invention is one of the simplest character, and can be 
described in very few words ; notwithstanding which fact it 
possesses several important advantages which the practical 
mind will at once recognize. 

In place of figured, ground, or stained glass used for trans- 
mitting light without permitting objects to be viewed through 
them, for office windows, screens, signs, etc., the inventor em- 
ploys a series of glass- rods cut to the proper length and 
placed side by side in grooves cut in the frame or sash, as 
shown in Fig. 1 ; or two or more series of glass rods placed 
across each other at right 
angles, as shown in Kg. 2, 
or at any other angle desired 
to produce a given effect. 

The light, in passing 
through these rods, be- 
comes broken up so as to cut 
off vision through them, at 
the same time that the illu- 
minating power of the light 
transmitted is not materially 
impaired when plain white 
glass is employed. 

The advantages claimed 
for this method of using 
glass in window lights, 
screens, etc., are, that a much cheaper light can be made in 
this manner than by grinding, etching, or staining glass ; 
that in case of breakage only the broken rods need be re- 
moved and their places supplied with new rods at a com- 
Fig. 2. paratively small cost ; while, 

by using rods of various 
colors, in a single or crossed 
series, as shown in the en- 
graving, very striking and 
showy effects can be pro- 
duced by the transmitted 
and refracted light through 
such a series ; the combina- 
tions of color being practi- 
cally without limit. 

This invention was pat- 
ented through the Scientific 
American Patent Agency, 
by William A. Demuth, September 22, 1868. The agent for 
all sales is Victor E. Mauger, 110 Beade street, New York, 
who may be addressed for further information. 

THE DEIVE WELL. 
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A recent number of the Country Gentleman contains an in- 
teresting communication from Dr. S. J. Parker, an old resi- 
dent of Tompkins County, New York, showing conclusively 
that the drive well is an old invention, and was in actual use 
at Syracuse, New York, between 1840 and 1847. Dr. Parker 
says : 

A piece of cast iron about six feet long, both with and 
without side holes, was made, and a hole four to six inches in 
diameter in the center. This cast iron point was fastened to 
a wooden log ten or more feet long, and pressed down in the 
mud near the lake. Then to this log, joining like the com- 
mon aqueduct log, everywhere in use, the second log was se- 
cured, and so on a third and fourth and more logs, as one af- 
ter the other they were sunk to the salt water. A shed with 
earth and stones to weight the part of the logs and of the 
ground so as to sink the log tube was used. Here is truly, in 
1840 to 1847, the American driven well, for it had a point, a 
tube sunk without the removal of the earth upwards, holes 
near the point, and what is singular the tube itself was used 
as the pipe of the pump, for the line of logs, nearly or quite a 
quarter of a mile long to the Salina pump-house, was attached 
to the top of the tube, and drew the water that distance ; that 
is, drew the water up one hundred and sixty or eighty feet, 
thence along the level many rods to the pump-house, and up 
to the great cylinder worked by the canal water wheel, and 
forced it, a boiling stream, to the top of the tanks ; whence a 
similar line of logs conveyed it to* the fires that boiled the 
water. There were wells over twenty years ago, seen by tens 
of thousands of our citizens, with every principle or device of 
tWb American driven well that inventive skill can name. The 
substitution of one material, gas-pipe, for log-pipe, is not in- 
vention but the choice of a mechanic, artist, or engineer. 

In some cases a wooden plug was driven in the cast iron 
pipe, which weighed several hundred pounds, and the well 
sunk to near the salt water by the pressure of the stones that 
lay near by — the tube being dry and clear over 100 or 150 
feet, when a heavy bar on the end of a rope was let down and 
the plug driven out. The tube was thus cleared at the point 
after being sunk. 

In 1860, Dr. Parker had occasion to drive a tube well for his 
own use, and employed for this purpose two old locomotive 
flues, which he had welded together, making a pipe 16 feet 
long. This he pointed with a block of wood, drove it down 
with an axe, then with an iron rod pushed out the wooden 
point, and thus in an hour's time, at a cost of only $2'50 he 
had a good well, which has been in operation ever since. The 
Doctor was advised to apply for a patent, but as he had only 
copied the plans which he saw used several years previous, he 
felt that he could not conscientionsly take the oath of inven- 
tion. Other parties aaw the pump at the time the Doctor 
started it, and since that time several patents have been 
granted for improvements. It remains to be seen whether the 
original patentees oi the drive well can sustain their broad 
claims in view of the facts above presented, 



ANDEEWS' PATENT SAW HANGINGS AND SAWS. 



The improvements to which the attention of our readers is 
invited in this article, and which are illustrated in the accom- 
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panying engravings, are, in our opinion, the most important 
recently made in methods for hanging mill saws. These im- 




The objects sought in these improvements are five ; name 
ly, to do away entirely with punching or drilling saws at the 
mill ; to allow the strain to be placed at any desired part, and 
to be gradually changed as the saw wears away ; to enable 
the sawyer to adjust the " rake" of the saw, or, as it is com- 
monly styled, the " overhang," in a very short time ; to 
permit the employment of thinner saws and thus reduce 
waste in the kerf; and, finally, to obviate the objections 
against the exclusive use of fine teeth, or of coarse teeth, 
on such saws, by a compromise between them ; the teeth 
at the upper part of the saw being coarse and gradually 
becoming finer toward the bottom. 

We shall treat the means by which these objects are 
attained in the order of their statement ; but we ought, 
perhaps, to state first that they are the result of long ex- 
perience in the cutting Of lumber, and that an intelligent 
analysis of first principles has been brought to the aid oi* 
experience in bringing them to their present state of per- 
fection. 

The punching of the saw at the mill is avoided by plac- 
ing over the end of the saw a piece of metal, the form of 
which is shown in Fig. 2, drilled and permanently riveted 
to the saw. 

Upon this piece of metal is slipped the hook shown in 
Fig. 3, the slot, A, of this hook being made to admit and fit 
closely the metallic piece shown in Fig. 2, and a short por- 
tion of the saw blade below it. The bearing at the up- 
per part of the slot, A, is curved, as shown at the dotted 
line, I, Fig. 5, to permit parallel strain in adjusting the 
overhang. Fig. 3, however, is the hook used at the bottom 
of the saw, while Fig. 4 represents the application of the 
same method to the upper end of the saw blade; the shank, 
B, of the stirrup passing through the upper girt of the saw 
gate, and being keyed up in the usual manner, as shown 
at C, Fig. 1. A metallic plate, D, bolted to the lower girt, 
Figs. 1 and 5, and grooved to fit the hook, as shown in sec- 
tion at Fig. 5, forms the means for making the attachment 
of the saw at the lower end. These attachments are shown 
at F and G, Fig. 1, parts being broken away for the pur- 
pose. This engraving gives a good representation of a 
gang of saws mounted in the manner described. 

It will now be seen that any desired rake, or overhang, 
may be given to the saw, and that the strain can be placed 
at any deaired part by simply tapping loose the keys, C, 
and sliding the blade in the slots A of the hook, Fig. 3, or 
the stirrup, Fig. 4. 

These advantages lead naturally to the securing of the 
fourth object above enumerated; namely, the employment 
of thinner saws than could otherwise be used, as the strain 
may be adjusted in a line parallel and very near to the 
teeth. The distance between the saws is .regulated by 
the bars, H, having slots sawed on their inner edges to fit 
the thickness of the blades. 

The manner in which the fifth object sought is attained 
has already been stated in general terms ; but as this in- 
volves a new principle in the construction of mill saws 
some further explanation is needful. 

It is well known that hand rip saws are made with coarser 
teeth at the heel than at th e point, or so that fine teeth com- 
mence and coarse teeth finish the cut. Fine teeth cut at the 
outset much more smoothly than coarse ones, but as soon as 
they become clogged with sawdust they lose their efficiency 
to a great degree. As this partial clogging becomes most 
troublesome at the latter end of the stroke, the arrangement 
adopted in these improvements brings the larger teeth into 
play just where they are needed, and obviates the rank tear- 
ing of coarse teeth at the commencement of the cut, and re- 
duces the amount of splintering at the bottom of the kerf, 
Thus a much smoother action and better work are obtained. 
These improvements have secured the warmest approval 
from some of the most extensive lumber manufacturers in 
the United States. Among these we may mention Benjamin 
W. Thompson, superintendent of the celebrated Dodge Mills, 
Williamsport, Pa., and J. G. Marvin, foreman of the same, 
who state that they should be very unwilling to dispense 
with their use. Numerous other testimonials from promi- 
nent men in the lumber trade, have also been shown us, 
which leave no room for doubt as to the value of the im- 
provements. 

It is almost unnecessary to mention that these improve- 
ments may be adapted to double hook gates as well as to 
single hooked ones, or that the attachment shown in Fig. 2, 
when clasped and riveted to the saw, must greatly strengthen 
the plate. They are also equally applicable to muley saws. 
A patent lor the improvements in saw hangings was ob- 
tained April 21, 1868, one on the improved construction of 
the mill saw, December 29, 1868, and on the strap or tab, 
June 1, 1869, by E. Andrews, of Williamsport, Pa'., who 
may be addressed for further information. 



provements, however, not only include the hanging of the 
saw, but an inspection of the engravings will show an impor- 
tant change in the Saw itself. 



S. H. K., of Ky., sends us a sample of eggs of the Bear 
Horse, and says, " In your current volume, page 181, I notice 
a cut and concise history of the Bear Horse. They have been 
known to me by the name of ' Devil Horse.' I have always 
been afraid of them, not because they ever did me any harm, 
but because they looked as if they might if they had a 
chance, and I have always killed them. The mother of this 
bundle of eggs, I suppose I killed only a few days before I re- 
ceived your statement about them. It is a source of relief 
to me to know that they are harmless, as I frequently meet 
them. 

Dtkamite. — A correspondent writing from St. Louis, says, 
" Will you please, in your paper, inform venders of " Dy- 
namite " that a subscriber thinks if they would advertise with 
| you, they would increase their sales ?" 
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THE HYDROSTATIC PARADOX. 



Such lias been the term applied to the enunciation of the 
truth, that any column of water, however small, may be made 
to raise any weight, however larg*, experimental]^ shown in 
the familiar piece of apparatus known as the water bellows. 
This proposition is theoretically correct, although there are 
practical limits to its application. Why it should be consid- 
ered paradoxical,however,any more than the action of a lever, 
has always been a puzzle to us. Theoretically, it is just as 
true of the lever, that any weight, however small, may be 
made by its means to raise any weight, however large, as of 
the water bellows, or the hydrostatic press. 

In either case, on the principle of " virtual velocities," the 
weight of the body which raises, multiplied into the distance 
it moves, will always equal the weight of the body raised 
multiplied into the distance it moves, friction being supposed 
to be nothing. And, practically, in all cases.the weight which 
raises must be enough heavier than would be found by this 
equation, to overcome the friction of the apparatus, whether 
bellows or lever. 

Some of our correspondents are puzzling their heads over 
the theory of hydrostatic pressure as applied to the press of 
Brahma, and we are in receipt of not less than a dozen inqui- 
ries in regard to this subject. We will endeavor to answer 
these inquiries definitely in this article. The subject only 
becomes obscure, when we attempt to get back of nature's 
laws, to find out why things are as they are. We shall con- 
fine ourselves to the simple question of hoio they are. The equi- 
librium of fluids was ascribed by Pascal to the principle of 
virtual velocities above mentioned. This principle or law of 
nature has been thus enunciated : " Forces in equilibrium 
must be to each other as their velocities." It may be added, 
that when any two forces are so related to each other that 
the motion which each tends to produce is in an opposite di- 
rection to that of the other, and so that the distances through 
which each would move, if an additional force were made to 
aid either, would be inversely as the forces themselves, then 
unless an additional force be made to aid one or the other of 
the two forces thus related, neither will produce motion. 

An example of two forces thus related would be two springs, 
one having a strength equal to the support of two pounds, 
the other a strength equal to the support of four pounds, 
attached to fixed supports, and acting upon the ends of a lever 
six feet long, resting upon a fulcrum placed two feet from 
one end and four feet from the other — the two-pound spring 
acting upon the longer arm, and the four-pound spring upon 
the shorter. In this case, no motion would take place unless 
one of the springs were assisted by an additional force. The 
two forces would be in equilibrium. 

Now, when a small column of water supports a larger col- 
umn, their weights are two forces, exactly so related. Nei- 
ther column can descend without the other ascends.i.e., moves 
in an opposite direction, and the distances through which the 
columns would move would be inversely, as their weights. 
That either may move, an additional force must be applied to 
at least one of them, which will cause a motion in both. But 
an infinitesimal additional force applied to one column would 
be sufficient to destroy the equilibrium,unless some resistance 
or counteracting force should immediately impede the motion 
of the other column. Moreover, the properties of fluids are 
such,that the weights of any two columns of fluids, connected 
at their bases by a fluid medium, invariably sustain the rela- 
tion we have described, unless some other force acts upon one 
or both columns. 

It is unnecessary for our present purpose to complicate the 
question by a consideration of columns of unequal diameters 
in different parts, the columns here spoken of being those of 
uniform diameter throughout. 

Further, although thi s law of virtual velocities has been 
the subject of many explanatory efforts, we know no more 



about it to-day than we do about the nature of gravity. All 
we can do is to recognize its existence as we do that of gravi- 
ty, all else must be merely fruitless speculation. 

The hydrostatic press of Brahma,applies an additional force 
to one of two fluid columns in equilibrium, to not only de- 
stroy the equilibrium, but, also, to overcome a counteracting 
force or resistance opposed to the motion of the opposite col- 
umn. We have said the two forces in two such columns when 
no additional force is applied.are the weights of the columns ; 
but as the weights of the columns are to each other as their 
sectional areas.these areas may be used as the representatives 
of the two forces, and it will be more convenient to so con- 
sider them. But as these areas, when geometrically similar, 
are to each other as the squares of their diameters, we may 
operate still more conveniently by making these the repre- 
sentatives of the two forces. 

Let the small column of a hydrostatic press be one inch in 
diameter, and the large column be two inches in diameter. 
When these columns are in equilibrium, the weights will be 
to each other as their sectional areas, which are to each other 
as the squares of their diameters, or as one is to four. 
Here we have a force of one balancing a force of four, 
simply because they are so related, that if motion should take 
place by the action of an additional force on either column, 
one must move in an opposite direction four times as far as 
the other. It follows that, as the motion produced by this 
force must be transmitted through the fluid medium connect- 
ing the two columns at their bases, and as this medium is the 
condition which establishes the peculiar relation between the 
two forces, the ratio between the force applied and the resis- 
tance it will overcome must be exactly the same as existed at 
first between the two columns, so that if a force of six pounds 
be applied through a piston resting on the top of the smaller 
column, it will balance a weight of twenty-four pounds ap- 
plied through a piston resting on the top of the larger col- 
umn ; and any less force than twenty-four pounds, applied 
through a piston, to the top of the larger column, would be 
raised one inch for every four inches the smaller piston de- 
scends. 

It also follows, that the quantity of fluid displaced from 
under the smaller piston is exactly equal to that injected into 
the larger cylinder ,and that the stroke of the small piston must 
always be through a greater distance than the movement of 
larger piston in the same time, the distances being inversely 
as the forces. Tho principle which underlies the action of 
of this machine, namely, the principle of virtual velocities, is 
as immutable and as inscrutable as the existence of matter 
and force. 

We have here, also, a reason why great hydrostatic power, 
generated by a small column of water in such'a press cannot 
be made to generate a motion any more rapid than could be 
produced by the motion of the small column itself, and as a 
further and final deduction.the greater the difference between 
the diameters of the pistons, and the greater the consequent 
power of the press.the slower will be the motion of the larger 
piston. 

All of these facts have been proved by experiment, and we 
have shown that the law of virtual velocities is sufficient to 
account for them. 

THE WANDERING OF PHOSPHORUS IN PLANTS. 



Phosphorus, long known as a chemical rarity costlier than 
gold, but at present one of the most extensively used of chem- 
icals, is prepared from bones. However, bones can only be 
regarded as organs of collection, as originally it is derived 
from the earth. Phosphorus is not found in a native or un- 
combined state, since its affinity for oxygen is very great. 
United with this latter element it mostly forms phosphoric 
acid, which again is met with in union with such bases as 
soda, lime, magnesia, etc. 

These compounds are termed phosphates, and are wide- 
ly distributed over the globe, although they rarely occur in 
large masses on one spot. They occur in the soil — in most 
limestones, and in many clays and marls — which fact accounts 
for their value as fertilizers. Nearly all iron ores contain 
traces of phosphates ; these are reduced in the process of 
smelting, phosphorus being set free ; hence its presence in 
cast iron, wrought iron, and steel. The excellent Russian 
iron from the furnaces of Prince *Demidoff, near Nischnet- 
agilsk, according to Schafhautl, owes its qualities to a trace 
of phosphorus. Still, this admixture is not always desir- 
able, since, if exceeding certain limits, it makes the iron cold- 
short. 

Phosphorus is also a component part of our own body ; it 
exists there not orily as phosphoric acid, but also in a de-oxi- 
dized condition united with organic substances; as, for in- 
stance.in the fatty matters of the brain, whence the well-known 
sentence of Moleschott, "No thought without phosphorus!" 
— a sentence, it may be stated, that has been the subject of 
considerable abuse. However, it is not only in the brain that 
phosphorus is met with, for, according to Ronalds, a part of 
the phosphorus of the urine, from which this element had 
first been separated, occurs also united with an organic com- 
pound. 

How does the phosphorus pass into the human body ? 
Through plants especially. To them the part has been as- 
signed to withdraw it from the soil and to prepare it for the 
food of man. Before phosphorus was known to exist in the 
animal kingdom, its presence in plants had been considered 
as an acknowledged fact ; indeed, phosphorus was found in 
them before it had been ascertained in the urine of man. The 
number of vegetables greatly increased in which the element 
in question was met with ; it remained unknown for a long 
time that it had to be ranked among their constituent parts, 
and even when this could no longer be doubted, its origin re- 
mained an enigma. Although Fownes had already stated 



that many volcanic minerals contained phosphorus, this as- 
sertion was not regarded as true. To modern times it was 
reserved to throw light upon this subject. In the molybdato 
of ammonia, chemistry now possesses an exceedingly sensi- 
tive reagent for phosphoric acid, which is so very important 
for the growth of plants. It has been ascertained by Forch- 
hammer that a soil in which phosphoric acid can scarcely be 
detected, contains of this material not less than 700 pounds 
per acre, to a depth of one foot. Is it therefore surprisingthat 
phosphates occur so frequently in mineral springs and rivers ? 
It seems that the phosphates in plants serve especially for tho 
formation of the albuminous bodies, that are so all-important 
for the building up of the human framework. With regard 
to the wandering of phosphorus in plants, we present the fol 
lowing interesting facts of Corenwinder : 

Young plants always yield ashes rich in phosphorus. How 
ever, after the maturity of the seeds or fruits (for which phos- 
phoric acid is especially needed), the stems and leaves are 
found to contain only traces of this acid ; and when all tho 
seeds have reached perfect maturity, the stems, leaves, and 
roots are generally devoid of phosphorus. This element ap- 
pears to occur in an intimate combination with the albumin- 
ous principles of vegetables. Indeed, if these are dissolved 
with water or other liquid, the phosphates pass also into so- 
lution, while they become insoluble, when the albuminates 
are coagulated by boiling water. The vegetable organs 
which lack phosphorus, seem also to be free of albuminous 
substances, at least not a trace of phosphates could be met 
with in the woody pericarp of certain fruits, as in the almonds 
and hazelnuts, the ashes of which yield principally silica and 
lime. 

The exudates of plants generally contain no phosphoric, 
acid ; at least such is the case with manna and gum-arabic. 
It is known that in exhausting the pulp of young roots with 
water, fibrin is obtained, which contains pectose and the in- 
crusting substances. It follows, therefore, that the skeleton 
of vegetables owes its solidity not to the phosphates,as is the 
case with that of the animals. The leaves that remain in 
the forests during winter yield ashes rich in iron, silica, and 
lime, but free of phosphorus. It is also worthy of note that, 
although analysis has as yet failed to discover phosphates in 
the sea, the maritime plants contain considerable quantities of 
this substance. 

Coi-en winder, at least, h as searched in vain for phosphoric 
acid in the water of the North Sea, as well as in the boiler 
sediments of vessels crossing the ocean. The pollards of 
flowers and the spores of cryptogams are rich in acid of phos- 
phorus ; this being especially the case with the pollards of 
Lilium candidum. It is remarkable that the ashes of pollards 
and those of the semen of animals are nearly alike in their 
component parts, they being both rich in phosphoric acid ! 

From all we know, it is certain that the presence of phos- 
phates in plants is necessary to the formation of the organic 
substances in question. For agriculture it would be Itighlv 
important to know whether there exists a relation between 
the quantities of the phosphates and those of the albumen 
oids, but unfortunately very little is known about this sub- 
ject, and it will demand manifold and extensive researches 
before satisfactory information will be obtained. But such 
researches are very desirable, for it should be the duty of agri 
culturists to look rather to the production of highly albumi 
nous matters, than to endeavor to bring certain organs of 
plants to a high state of development without regard to their 
nutritive value. 



THE EXHIBITION OF THE AMERICAN INSTITUTE. 



A writer in the New York Tribune has given expression to 
singular views in regard to the character of American inven- 
tors. He says that " with some notable exceptions, they 
have exhibited their powers of invention with reference to 
secondary rather to general principles ; more by using the 
discoveries of other people than their own." ' Of course," ho 
continues, " we shall be told that there are but few general 
principles, while the details may be considered as infinite, and 
we shall be reminded, too, that upon Dr. Franklin's discover- 
ies in electricity almost a whole science has been founded — 
that steamboat navigation, the use of ether in surgery, the 
mowing machine, are ours, and the power-printing press, the 
telegraph, and the sewing machine, were all conceived be- 
neath the skies of this new world. We grant that these, and 
others which could be named, are proud achievements, and 
their application to so many of the wants of daily life gives 
them especial prominence ; still, we ought to consider that, 
in compass, acuteness, and perseverance, the English mind is 
unexcelled, for to it we owe the discover} 7 of the use of steam, 
the invention of the steam engine, of the power loom, of the 
spinning jenny, and of the locomotive and railway, all of 
which required the application of grand principles, and they 
are of such immense utility that they have an influence upon 
almost every being on the face of the globe. However, tho 
art of printing from movable types clearly was a necessary 
preliminary, and it would seem that the German nation was 
not to be deprived of some share in the great work of modern 
progress." 

The writer of this paragraph has evidently not compre- 
hended the distinction between invention and discovery. In- 
vention is the application of general principles, to the con- 
struction of new machinery or the development of new pro- 
cesses. Discovery has nothing in common with it. The for- 
mer either discards experiment, or uses it only to verify the 
truth of previous conceptions arrived at by a process of pure 
reasoning. The latter progresses only through experiment — 
theory only pointing out probable paths of discovery in which 
to conduct experimental research. 

The inventions alluded to by this writer were all, in this 
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regard, secondary, or based upon general principles previously 
discovered. 

While we grant to England a large share of honor, both 
for discovery and invention, we not only accord to Germany 
and France equal shares of honor in the development of gen- 
eral principles, upon which England and America have based 
their inventions, but we unhesitatingly assert that, when the 
age of these nations is taken into account, America has led 
them all, both in discovery and invention. 

The length of this article will forbid entering upon an ar- 
gument to prove the truth of this claim, but we shall not 
hesitate to take up the gauntlet in its defense at a future time 
should it meet with denial. 

Ample illustration of the originality and comprehensive 
character of American inventive genius may be found in the 

MACHINERY DEPARTMENT 

of the American Institute Exhibition, to which, after two 
weeks' enforced delay, we now invite the attention of our 
readers. Much of the delay was caused by the tardiness of 
exhibitors, and also to the fact that the unexpected magni- 
tude of the display in this department took the managers by 
surprise. Preparations to transfer a portion of the machinery 
to the main floor were necessitated ; the structure specially 
erected for this purpose proving too small to place all who 
desired room. This compelled extension and modification of 
the original plan, the erection of new lines of shafting, etc.; 
but at last all these obstacles are surmounted, and every ma- 
chine, we believe, which demanded power has been or will be 
accommodated. 

THE BOILERS 

which supply the main driving engines with steam are three, 
known as the Root, the Harrison, and Salisbury boilers. The 
former is made and exhibited by the Root Steam Engine Co. 
of New York. It was illustrated and described on page 373, 
Vol. XX., of the Scientific American, to which the reader 
is referred. The Harrison boiler is of peculiar construction, 
being composed of hollow cast-iron globes or shells commu- 
nicating with each other in all directions, by short tubes, so 
as to permit of a free circulation, around and between these 
globes and tubes the heated gases ol combustion play. Im- 
mense heating surface is secured in this way, while each of 
the globes may be considered as a separate small boiler, hav- 
ing only the same liability to explode that would attend an 
isolated boiler of the same size and construction. There can 
be no doubt that these boilers will endure, with safety, enor- 
mous pressures, and their steam-generating power is said to 
be highly satisfactory. This boiler is made and exhibited by 
Joseph Harrison, of the Harrison Boiler Works, Philadelphia. 
The Harrison boiler has attached to it Berryman's Patent 

LOW-WATER ALARM, 

constructed on a novel principle, and evidently a very sensi- 
tive instrument. It consists of a globe and steelyard, with 
counterpoise. When the water is at the proper hight the j 
globe stands full of water, and its weight counterbalances 
the weight on the steelyard. As soon as the water falls too ; 
low, steam immediately replaces the water in the globe, and 
the counterpoise falls a short distance, opening a whistle 
valve, which gives an alarm. The same instrument might 
easily be adapted to control the feeding of a boiler by means 
that will readily suggest themselves to engineers. 

The Salisbury boiler is a new claimant for public favor, 
and we hear it spoken well of. We are, however, unable to 
give details of its construction. At the present writing it had 
not yet been used to supply steam to any of the engines, 
though wewere informed that Rider's engine mentioned below 
would be driven by it. 

These boilers are placed outside the main building under 
an open shed, the managers not permitting any fires on the 
floor of the building in which the exhibition is held. In this 
shed are also placed some of the engines exhibited, which we 
will notice in passing. 

Adjacent to the Root boiler stands the Roper 

IMPROVED CALORIC ENGINE, 

Illustrated and described on page 257, Vol. XX., of this 
journal, to which we refer the reader. We have no doubt 
that this engine deserves to rank among the best of its class 
now in market, and as a small, portable, safe motor, it may 
be advantageously applied where steam is out of the ques-. 
tion. 

Hero stands, also, the portable engine invented by William 
Baxter, of Newark, N. J., illustrated and described on page 
853, Vol. XX., of this journal. It is quite evident from the 
interest taken in this engine by engineering visitors to the 
Fair, and the warm encomiums bestowed upon it, that this 
engine is to occupy a prominent place among improvements 
of a similar character in this country. The engine is placed 
disadvantageous^ on account of the conditions of the lease 
above specified, but notwithstanding this drawback it will 
make its mark. It consumes the smoke so thoroughly, and 
employs such a small quantity of steam, that notwithstand- 
ing the exhaust enters the smoke-pipe, no sign of either smoke 
or steam can bo seen issuing Irom the end of the smoke-pipe. 
It is driving two blowers, requiring four-horse power, as test- 
ed by Neer's dynamometer, and does this work with a sur- 
prising economy of fuel. These blowers will be more par- 
ticularly noticed in a subsequent article, together with others 
on exhibition. On the 

MAIN FLOOR 

of this department are placed a number of large horizontal 
engines, which are well finished, and the peculiarities of 
which are well known to engineers, we shall not, therefore, 
in our notice of these, enter much into details, but confine 
ourselves to such general remarks as suggested them selves to 
us in the brief time we could allot to each of them. The de- 
signs of these 



STEAM ENGINES 

show much taste and skill, and most of them are highly or- 
namented in their finish. 

The Fishkill Landing Machine Works exhibit a thirty-horse 
horizontal engine having tapering, cylindrical, and, conse- 
quently, balanced valves, so adjusted that their wear can be 
taken up by a set screw. The ports in these valves are formed 
analogously to those of the gridiron slide valve. The move- 
ment of the valves is obtained by a system of plain and bevel 
gearing, the induction valves being actuated by a differential 
cam, which, through the action of the governor, gives the 
required cut-off. The exhaust valves are worked by a simple 
eccentric, driven by the same gearing which imparts motion 
to the differential cam.. 

The Novelty Iron Works horizontal engine, illustrated and 
described on page 161, current volume, of the Scientific 
American, will be exhibited although not yet in place. 

A stationary engine of eighty-horse power made and ex- 
hibited by Babcock & Wilcox, of New York, is a good engine. 
The motions of the valves are shown through glass plates. 
The peculiar features of this engine were fully described and 
illustrated on page 257, Vol. XVII., of this journal, to which 
we refer the reader. The cut-ofF valves are actuated by the 
steam itself. The governor is of peculiar construction, by 
which all variation, consequent upon the movement of the 
balls in an arc of a circle, is obviated, these balls having a 
parallel motion instead of the ordinary one. The valves also 
have a constant travel under all circumstances by which many 
advantages are secured. Altogether this engine will repay 
careful examination from engineers visiting the department. 

The Delamater Engine Co., of New York, exhibit a very 
handsomeiy designed horizontal engine of the Rider's Patent, 
and also an upright engine constructed on the same general 
principle. In this engine the cut-off valve ports are cut ob- 
liquely to the longitudinal axis of the main valve, on the back 
of which plays the cut-off valve. The cut-off valve face is 
convex, and the seat is turned out to the true arc of a circle. 
The form of the valve is triangular in plan, and the two ob- 
lique parts in the seat are placed relatively at the same angle 
as the corresponding sides of the valve. A partial rotation 
of this valve on its spindle, therefore, opens or covers these 
ports sooner or later in the stroke, and the motion which per- 
forms this partial rotation is derived from the governor. The 
cut-off may be made, therefore, at any point of the stroke de- 
sired, the parts employed to accomplish these results being 
very few and simple. 

William A. Harris, of Providence, R. I., exhibits one of the 
celebrated Corliss engines of eighty-horse power. It would 
be entirely superfluous to dwell upon the construction of this 
engi ne, which is well known to engineers throughout the civ- 
ilized world. There is no doubt in our minds that in econo- 
my, beauty of finish, and a happy combination of all the es- 
sentials to a perfect steam engine, it ranks among the first, 
not only in America but in the world. The reader will find 
some remarks upon this engine in the Scientific American 
f jr October 24, 1857, setting f»rth the advantages gained by 
the Corliss improvements ; and during the twelve years which 
have succeeded the engine has had a history which its in- 
ventor may justly regard with pride. 

The engines exhibited this year show that American engi- 
neers are giving most careful and earnest attention to econo- 
my in the production of steam power, and although the num- 
ber shown is not large, it, may safely be said that they repre- 
sent all that is best in American steam engineering practice. 

Charles E. Emery, General Superintendent of the Fair 
(partially known to our readers through a series of articles on 
" Modes of Testing the Power and Economy of Steam En- 
gines," published in Vol. XIX. of the Scientific American), 
informs us that a competitive test of these engines will be 
made ere the close of the Exhibition. The judges have not, 
however, yet been appointed. 

We also notice in this connection Tupper's 
furnace grate bars, 
exhibited by L. B. Tupper, of New York, an illustrated de- 
scription of which will be found on page 860, last volume of 
this journal to which the reader is referred. The bar is de- 
signed to secure the best draft, while its great depth enables 
it to conduct away the heat from the upper surface and pre- 
vent the grate from rapidly burning out. Ample provision 
is also mado for expansion and contraction. 

Another good thing appears to us to be the 

FIRE-PROOF CEMENT, 

exhibited by the inventor, Mr. Barnum, of Troy, N. Y., in- 
tended as a non-radiating covering for boilers, steam pipes, 
etc. It is much cheaper than felt, in our opinion more effi- 
cient, and is said to be more durable. We are informed that 
it has been adopted in the Bessemer Steel Works at Troy, 
and is giving good satisfaction. 

One of the most important machines now running at the 
exhibition is 

lyall's positive motion loom. 
A description of this loom, published on page 17, current 
volume, of the Scientific American, with engravings show- 
ing its operation has been more extensively copied in Ameri- 
can and foreign scientific and mechanical papers and periodi- 
cals than probably any article of a similar character ever 
published in this country. This is a sufficient evidence of 
the importance of the improvement, which we stated in that 
article, was consequent upon its radical character. 

The statements we then made in regard to it have all been 
sustained in practice, insomuch that some would-be authori- 
ties on mechanical subjects who took exceptions to the radi- 
cal character of the invention, and even its originality, have 
been compelled to acknowledge all the points claimed in our 
descriptive article. We do not hesitate to pronounce this 
loom the chief attraction of the Fair to the manufacturing 



public. There are two on exhibition, one of which is running 
on dress silk and the other is weaving drugget six and a 
quarter yards in width. The operator of the drugget loom 
is a young girl, who is able to manage it with perfect ease, 
and can control its speed at will, the character of the work 
being the same no matter how low the speed may, within 
any reasonable limit, be carried. This is the only loom in 
the world which can weave goods of any required width. 

Any one examining the beautiful silk texture, in the 
smaller loom, will be convinced of its value as a silk loom. 
We must however pass from this interesting feature of the 
department to a cursory review of the collection of 

WOODWORKING MACHINERY, 

undoubtedly the best ever displayed at any one exhibition in 
this country. One of the first improvements that catches 
our eye in this department is the 

BLIND STILE MORTISING MACHINE, 

invented and patented by Leonard Worcester, and exhibited 
by the agent for its sale Mr. Martin Buck, of Lebanon, N. 
H. It does its work automatically, rapidly, and excellent- 
ly ; and fully sustains all that was claimed for it in a de- 
scriptive illustrated article, published on page 152, current 
volume, of our journal. 
John J. Sanders, of New York, exhibits a combined 

SAWING AND MITERING MACHINE, 

very substantially constructed, and capable of performing a 
great deal of work very accurately. It was illustrated and 
described in our issue of October 7, 1868. 

The method of setting and securing the planing bits, or 
cutters, in this machine is peculiar and very effective ; it can 
be also applied to any tenoning, grooving, or planing machine, 
as it leaves a clear throat for the discharge of chips, unim- 
peded by bolt head or other devices, and does not necessitate 
the slotting of the bit which is simply a plain plate. 

Geo. L. Cummings, of New York, exhibits a 

FLUTING MACHINE 

for banisters and all similar work, the peculiarity of which. 
is, that the cutter-head, once set, remains immovable, the 
work Leing lowered away from the cutters by an adjustable 
center. By this means perfect uniformity in the work is se- 
cured. We were much struck with the simplicity and beauty 
of this machine. This gentleman also exhibits a saw table 
with a circular grooving saw, which works equally across or 
lengthwise of the grain, the saw being set inclined to the 
arbor. He also exhibits a 6-inch four-sided molding machine 
which is evidently capable of doing good work and a good 
deal of it. 

C. B. Rogers & Company, of New York, display a set of im- 
proved 

SAW ARBORS, 

with self-oiling boxes. These arbors are made of the best 
English steel, and are elegantly finished. The boxes are 
east on a solid bed, which connects the two together in such 
a manner that it is impossible for them to get out of line. 
They also exhibit an upright shaping machine, very neat 
and strong, with iron frame self-oiling steps and boxes. Also 
a pin and dowel machine with power feed, in which the 
operator has only to start the rod into the head and it will 
come out finished. Also a patent molding machine, working 
four sides at once, capable of making every variety of mold- 
ings, from the largest and most complicated down to the 
smallest. This machine also does double surfacing and 
matching to 10-inch, planing and matching staves, pkming 
siding, sticking stair rail, etc. They also show a slat-sticking 
machine for blind slats, small moldings, etc., which works 
four sides simultaneously the same as the larger machines. 
An entirely new machine also exhibited by them is an 

OUTSIDE HEAD-MOLDING MA-CHINE, 

which works four sides at once, and does work from twelve 
inches deep by 9 inches wide, down to any required size. 
They claim that this machine will stick 20,000 feet per day. 
All of the machines exhibited by this firm are highly finished 
and substantially made. 

A. S. & J. Gear & Co., of New Haven, Conn., and Concord, 
N. H., exhibit an elegant and substantial 

VARIETY MOLDING MACHINE, 

a simple and perfect piece of mechanism for planing and 
cutting straight, waved, circular, and elliptical moldings, 
spiral work, and all irregular forms. The forms produced 
are of endless variety, graceful ani elegant, and scarcely 
more expensive to produce than plain moldings. This is one 
of the most attractive machines displayed. 
Among 

PLANING, TONGUEING, AND GROOVING MACHINES, 

the principal firms represented are : John B. Schenck & Son, 
Matteawan, N. Y., and S. A. Woods, of Boston and New 
York. 

Some recent improvements on the Schenck Woodworth 
Machine were illustrated and deseribed on page 241, last vol- 
ume, of the Scientific American, to which the reader is 
referred. As now constructed it is a massive and powerful 
machine, easy to take apart and clean, and kept in perfect 
running order without difficulty. 

The Woodbury's patent planing, tongueing, and grooving 
machine is also a good machine, and worthy of special men- 
tion. This is exhibited by S. A. Woods, of Boston and New 
York, who also exhibit a very complete 

SAW-GUMMING AND SHARPENING MACHINE, 

the working parts of which are constructed upon a tringular 
iron frame, upon the top of which is suspended a swing 
frame, the back end having a driving shaft (forming the hinge 
with tight and loose pulleys ; from this, power is transmitted 
to the arbor upon which is secured a vulcanite emery wheel. 
The arbor on which the saw is placed is so arranged that 
universal motion is readily obtained to accommodate any 
size or shape of tooth desired. The wheel is held away from 
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the saw by means of a coil spring, under the swing frame. 
The frame is pressed down, bringing the wheel in contact 
with the saw with one hand, and the saw turned on the arbor 
with the other — thus the slightest touch can be given to the 
tooth of the saw without injury. The position of the opera- 
tor is such that he can look directly across the tooth of the 
saw, and judge correctly when it has received the finishing 
touch. 

The same firm exhibit a set of self oiling saw arbors with 
patent self -oiling boxes, by the use of which sufficient oil can 
be applied to run a saw for months, and all waste of lubrica- 
tors is obviated. 

A large variety of 

CIRCULAR, SCROLL, GIG, AND ENDLESS BAND SAWS ARE 
EXHIBITED, 

among which we notice Grosvenor's adjustable saw bench, 
with both cross-cut and slitting circular saws, exhibited by 
J. P. Grosvenor, of Lowell, Mass., and a combined gig and 
circular saw, by Hassenpflug Brothers, of New York, to be 
worked by hand power 

Beach's Patent Scroll Saw, exhibited by C. B. Rogers & Co., 
of New York, is one of the best scroll saws we have ever seen. 
Perfect tension of the saw is attained and maintained, this 
tension being secured by direct connection, and equalizing 
the power on both halves of the stroke. The saw may be run 
at great speed, and should either pin in the saw break, the 
saw stops instantly and can, in no case, be either doubled or 
broken. 

McChesney's Gig or Scroll Saw, exhibited by Thos. L. Cor- 
nell, Birmingham, Conn., is also a very convenient machine 
and well made. 

We were very much pleased with the Talpey's Self -feeding 
Hand-slitting Saw Machine, exhibited by the sole manufac- 
turer, William H. Hoag, of New York, a most perfect-work- 
ing, effective machine, requiring very little power. The pow- 
er is applied from a winch, through a very simple and com- 
pact system of gearing, forming a very unique and ingenious 
device. This is one of the best things shown. 

The Safety Band Saw, exhibited by the inventor and manu- 
facturer, J. T, Plass, oi New York, attracts much attention. 
It obviates all danger of injury to the operator in case of 
breakage. The details of its construction may be found, 
with illustration, on page 129, current volume, of this 
journal. 

First & Pryibil, of New York, also exhibit an endless 
band saw machine, made entirely of iron except the table ; a 
very well made and elegant machine. They also exhibit an 
improved gig saw machine, which for all kinds of work is 
probably one of the best machines constructed. 

In conclusion, we may express our conviction that in the 
perfection of wood-working machinery, this country ranks 
first in the world. The machines exhibited show a commend- 
able regard for perfect workmanship, so essential to dura- 
bility in all rapid-running machines, and the display is a 
credit, not only to the exhibitors, but to the institution under 
whose auspices this exhibition is held. 

AHSTJAL REPORT OF THE PRESIDENT OF THE WEST- 
ERN UNION TELEGRAPH COMPANY. 



In some respects, this is a remarkable document. This 
Company have a capital stock of $41,003,100, including sink- 
ing fund, amounting to $494,800, which, deducted from the 
otal capital stock, leaves a balanc^ of $40,568,300, on which 
a dividend was paid last July. The net profits of the year 
ending July 1, 1869, were $2,801,457'48, less than seven per 
cent on this capital. 

During three years, from the commencement of 1866, the 
net profits of the company have been $8,015,432"06. Out of 
these profits, $4,134,879 , 10 have been expended in the con- 
struction of new lines, purchase of telegraph property, re- 
demption of bonds, purchase of real estate, interest on bonds, 
sinking fund, and miscellaneous expenditures, leaving a bal- 
ance for dividends of $4,044,595-34. 

No one will be disposed to think these profits too large; 
but we have no doubt that the profits on all telegraph prop- 
erty in the United States might be made much larger by a 
general and large reduction of tariff. The present rates, while 
they do not afford the companies, on an average, seven per 
cent interest on the capital invested, — many of the smaller 
companies netting far less than this, — are still so high that 
the telegraph is not, as it ought to be, a rival to the postal 
system, in the transmission of messages. Until such a con- 
summation can be approximated, large profits on telegraph 
property cannot be expected. 

Another obstacle to progress has been, want of uniformity 
in the tariff of charges in different sections of the country. 
On this head, the Report under consideration gives us infor- 
mation, not only as to the cause of non-uniformity, but the 
influences which tend to perpetuate it. It says : 

•' This peculiarity was the result of the great number of 
separate organizations,having tariffs upon various bases,which 
required adding together at the termini of two or more lines, 
so t]^,t, upon a dispatch, which was transmitted a few hun- 
dred miles, two or three rates were sometimes charged. For 
instance, a few years since, there were five telegraph compa- 
nies owning the lines c nnecting Portland, Maine.with Cleve- 
land, Ohio, and the tariff between these two places was ascer- 
tained by the addition of the local rates from Portland to Bos- 
ton, Boston to Springfield, Springfield to Albany, Albany to 
Buffalo, and from Buffalo to Cleveland. The same system 
prevailed throagl out the United States until after theconsol- 
dation of the lines made it possible to transmit messages be- 
tween places thousands of miles apart without the necessity 
of booking or re-checking at intermediate points. This result 
nect ssitated a remodeling of the tariffs, and the work has 



been going on uninterruptedly ever since ; but when, it is 
considered that a complete revision of the system required a 
separate tariff book to be made out for over three thousand 
other offices, changing and equalizing the rates to more than 
three thousand other offices, the immense labor and responsi- 
sibility incurred in the undertaking may be imagined. 

" Various plans have been considered for simplifying and 
equalizing the tariffs, but some practical difficulties developed 
in all of them. The existence of rival lines, built by specu- 
lators,whose profit is in their construction, and which essay to 
do business at rates less than the cost of the service, necessi- 
tates the reduction of our rates upon certain routes dispropor- 
tionately, and prevents the adoption of a general rate strictly 
proportioned to distance. 

" Considerable reductions in the rates for both private and 
press dispatches have been made within the past year,amount- 
ing in some cases to fifty per cent,and while these abatements 
have taken place to the greatest extent in those sections of 
the country where there are rival lines, the tolls over some of 
these r utes being less than the cost of service, yet they have 
not been confined to these points, the rates having been de- 
creased at more than one thousand offices where there is no 
opposition. A new tariff of rates is now preparing and will 
shortly go into operation, based upon air-line distances, irre- 
spective of the routes over which the lines run. 

" The following inventory shows the number of stations, 
miles of line and wire, and amount of machinery belonging 
to the Company : 

" The Western Union Telegraph Company has 3,469 sta- 
tions ; 52,099 miles ot line ; 104,584 miles of wire ; 103 miles 
of submarine cables ; 2,607 instruments for reading by sound. 
1,334 recording instruments ; 3,807 relay magnets ; 4,180 
transmitting keys ; 132 repeaters ; 19 printing instruments ; 
710 switch boards ; 1,887 cut-offs ; 1,666 lightning arresters ; 
14,929 cups of main battery ; 7,210 cups of local battery ; 9 
punching machines for the ' Fast ' system, not in use." 

A peculiarity of this apparatus will be observed to be, that 
it nearly all belongs to the Morse system ; but we cannot be- 
lieve, M r ith this report, that " the time will probably never 
come when this system will cease to be the leading system of 
the world." We grant that no device yet designed to super- 
sede it has done so, and that it still is used on " 95 per cent of 
all the telegraph lines in existence." We grant its simplici- 
ty and " peculiar adaptability to the telegraphic traffic of the 
country," but the man who lazards a prediction of perma- 
nency in regard to any mechanism employed in any depart- 
ment of industry or science in the 19th century, is certainly a 
bold prophet. 

But we have not space to review this report further at this 
time. Some interesting remarks upon fast methods of tele- 
graphy we reserve for a future number. 



RETURN OF C. F. HALL, THE ARCTIC EXPLORER. 



On the 26th of September, Mr. C. F. Hall returned to New 
Bedford, after completing the second of the Arctic explora- 
tions which were undertaken by him, tor the purpose of as- 
certaining the ultimate fate and collecting the relics of Sir 
John Franklin's expedition. The method adopted by Mr. 
Hall in prosecuting the search, though at first sight it might 
appear extravagant, was, in reality, about the most likely to 
lead to success. Discarding the use of strongly built ships 
and costly equipments, he determined on a land search, trust- 
ing mainly to sledges as a sufficient means of transit, and to 
such food as might be had among the natives, for subsistence. 
He seems to have had, in early life, received no special train- 
ing for an enterprise of this kind, and, it is said, that he had 
not even been to sea ; yet, with indefatigable zeal and with 
an adequate conception of the magnitude, difficulties, and per- 
ils of his self-imposed task, he went to work manfully, system- 
atically, and patiently, to qualify himself for it. He de- 
parted from New London on his first journey, which was 
rather of a tentative character, on the 29th of May, 1860, and 
returned to the same port on the 13th of September, 1862. 
The result was satisfactory. Besides making some geograph- 
ical corrections, he found that he could endure the rigorous 
climate and live as the Esquimaux lived ; he acquired their 
language and became familiar with their character and cus- 
toms and, moreover, from information he then received, he 
was enabled to limit his field of inquiry, and even had 
grounds for believing that some of the crews might be still 
alive. In 1864 he published an account of this journey, and 
in the same year he set out on his second expedition, now 
completed. 

The latest account made public of his recent exploration is 
a letter written by himself while at Repulse Bay, to his 
friend, Mr. Henry Grinnell, and is dated June 20th, 1869; the 
leading facts in which may be thus briefly stated : 

There now can remain no doubt of the fate of Franklin's 
companions ; none of them reached even Montreal Island. 
Their bones lie scattered along the coast of King William's 
Land. Now a solitary grave was found, and again a place of 
encampment showed that whole companies fell and died there. 
What adds peculiar horror to this part of the narrative is the 
fact that were it not for the inhospitable and cruel character 
of the natives, some, at least, of Franklin's company might 
have been restored to civilized society. They were starved to 
death. The explorer considers that a summer search by a 
strong expedition, in King William's Land, would probably 
be rewarded by the discovery of the manuscript records which 
had accumulated during the Franklin expedition. He says 
that he had been informed by the natives that the records were 
deposited in a vault a little inward or to the eastward of Cape 
Victory. The refusal of his companions to abide by him, and 
the great probability of his meeting the fate of the gallant 
Crozier, alone prevented his making the summer search him- 



self. About 150 articles, which belonged tothe lost voyagers, 
were brought home by him, and there are hundreds of relics 
still in the hands of the natives. This letter closed with an 
account of a mutiny, on which unfortunate occasion he was 
obliged to sho<(^the ringleader. 

" ■ > «iap » < » 

THE NATURAL ADVANTAGES OF TENNESSEE FOR THE 

PRODUCTION OF IRON. 



It has been the practice of many writers on political econo- 
my to regard pig iron as representing aggregated labor more 
than almost any other industrial product ; a view which is 
probably correct, although superficial thinkers might be led 
by such a statement to overlook the importance of certain 
natural advantages essential to the profitable production of 
this most valuable material. These advantages are the ex- 
istence of ore of the right quality, fuel, and limestone, so 
situated that they can be brought together at little cost. 

Pittsburgh lies in the center of enormous beds of coal, of 
which her extensive iron works consume much, and waste a 
great deal. Limestone can be quarried and plac d at the 
mouths of her furnaces, at small cost, but a large proportion 
of the ore used is brought from Lake Superior in the crude 
state. An air-line distance of about six hundred miles, in- 
increased by the tortuous routes of transportation to an aver- 
age of, say, a thousand miles. This, notwithstanding the 
country all about abounds in ores of various qualities, but 
many of which can only be worked to advantage by the ad- 
mixture of the Lake Superior ore. 

If ore could now be discovered at Pittsburgh of precisely 
the quality brought from Lake Superior, and in an inexhaus- 
tible supply, it would largely add to the already immense 
mineral wealth of that locality. 

It is also evident that there must be a brilliant future in 
store for any locality in this country, combining all the ad- 
vantages named, with open avenues of communication by 
water or rail to the commercial centers of the United 
States. 

Such advantages are claimed for sections in Tennessee, 
Northern Georgia, and Southern Alabama. A letter from 
George T. Lewis, Esq., published in the Republican Banner, 
of Nashville, Tenn., sets forth minutely the natural advan- 
tages of these regions, more particularly, however, of the 
vicinage of Nishville, and on the line of the Nashville and 
Chattanooga Railroad ; and it must be confessed that he makes 
out a good case. * 

Assuming that the figures given by Mr. Lewis are reliable, 
the entire cost at which a tun of pig iron can be produced on 
the line of the above-named railroad, and delivered at Nash- 
ville, is $19, or $10'50 less than the same quality of iron can 
be made at Pittsburgh. 

The following estimate of the cost of manufacturing, as- 
suming cost of furnace to be $100,000, and its capacity tojfee 
6,000 tuns per annum, is submitted : 

Mining, loading, and transportation of 2 tuns ore $4'00 

Mining, loading, and transportation of 80 bushels coal . . 640 
Quarrying, loading, and transportation of 1,000 pounds 

limestone 50 

Superintendence, labor, etc., per tun 4'00 

Wear and tear per tun 50 

Interest on investment per tun 1 '00 

Incidentals per tun 50 



The item $4 per tun embraces employes, viz. 



$1690 



Per annum. 

1 Superintendent $3,000 

1 furnace manager 1,200 

1 bookkeepeer 1,590 

1 engineer 1,200 

1 assistant engineer 800 

1 blacksmith 1,200 

1 assistant blacksmith 600 

1 founder. - 1,200 

4 filers .- 2,400 

4 keepers 2,400 

2 guttermen 1,000 

2 cindermen 1,000 

2 weighers 1,000 

6 yardmen 3,000 

Extra labor _ 2,500 



$24,000 
Or $4 per tun. 

The great advantage claimed by Mr. Lewis is the quality 
'of the ores (hematite and fossil ores) while the coals he 
affirms show by analysis seventy per cent of carbon with less 
earthy matter and sulphur than the bituminous or " furnace 
coals " of Wales, Newcastle, Western Pennsylvania, and 
Ohio, and the limestone is of a quality unsurpassed for use 
as a flux. 

By his showing the cost of a tun of pig iron at Steuben- 
ville, Ohio, from Lake Superior ore is $29. 

The cost of a tun of pig metal made at Brazil, Northern 
Indiana (the ores from Iron Mountain and Pilot 
Knob, Missouri, and Lake Superior) is $28'45 

The cost of a tun of pig metal made at Pittsburgh, the 
Birmingham of America (ores from Lake Cham- 
plain and Lake Superior) is 29'50 

On the other hand, the cost of a tun of pig metal in Nash- 
ville is as follows : 

Mining, loading, and transportation of 2 tuns ore $6'00 

Mining, loading, and transportation of 80 bushels coal . . 900 
Quarrying, loading, and transportation of 1,000 pounds 

limestone l'OO 

Superintendence, labor, etc., per tun 4'00 

Interest on investment per tun l'OO 

Wear and tear per tun 50 

Incidentals 50 



Total $22-60 

These statements are certainly worthy of serious attention. 
The mineral wealth of this region has long been known, in 
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a vague and general way, but we have not before met with 
go specific a statement as the one under review. Doubtless 
there are many iron masters in the country who have data 
to test the correctness of the figures given ; but should some 
errors be found the margin of difference is so l^ge that some 
radical miscalculation could only account for it, if the advan- 
tages claimed do not lully cover it. 

Granted that the statements are reliable, and it follows 
that the future has large things in store for Nashville, capit- 
alists are not blind, and the iron masters of this country are 
inferior in sagacity to no other class of manufacturers. 



^y ^^fr-^^ 



HOW TO FILE AND SET A SAW. 



THE TORPEDO PATENT CASE. 



IMPORTANT DECISION IN THE U. 8. CIRCUIT COTJKT BY JUDGE GRIER. 



When Dan Rice invented that famous joke about " the 
greatest saw to saw that he ever saw saw," certainly the saw 
that he saw saw bore no sort of resemblance to many of the 
saws which we see saw. Saws that saw one's nerves as well 
as the timber, screeching and gnawing through wood instead 
of cutting it smoothly and sweetly, that make one's back 
ache to witness their operation, and heart ache to witness the 
use] ess expenditure of power and labor in much ot the 
work performed by this useful and, when properly made, 
filed, and set, most effective tool. 

A saw is a series of cutters, arra.nged either in one line or 
in two lines, according to the work to be performed; and all 
saws used in wood work (and it is such of which we speak) 
may be included in two classes — those which cat across the 
grain and those which cut lengthwise of the grain. The 
latter class has its teeth or cutters formed so as most to re- 
semble a narrow chisel or plane bit. The teeth of the former 
©lass may be regarded as knives which cut, or ought to cut 
the sides of the kerf smoothly at the same time that they 
force out or split off the intervening wood. 

Many mechanics are accustomed to take their saws to a 
professional saw filer and setter, acknowledging their own 
inability to perform the operation as it ought to be done, and 
preferring to incur expense rather than use a badly-sharpened 
tool. There is no necessity for this, and any man of ordinary 
intelligence and skill in the use of tools may easily acquire 
the simple art of saw filing and setting. 

In order to do this, the following points must be observed : 
The teeth in cross-cut saws ought to cut both ways in trav- 
ersing through the wood, and the teeth of both cross-cut and 
rip-saws should be as near as possible of equal length and 
sharpness. The bevel on the tooth should be more acute for 
soft than for hard wood. In order to secure the same bevel 
on all the teeth of a cross-cut saw the file must be held at the 
same angle in filing each tooth, and if the saw has been pre- 
viously well filed, the same number of strokes of the file 
will be required for each tooth, provided an equable pressure 
is maintained. 

It the teeth are uneven in length, their points ought to be 
first leveled with a flat file, and the beveling be subsequently 
governed by the point. As soon as the point becomes well 
defined on each tooth, provided the proper bevel has been 
maintained throughout, the operator should proceed to the 
next tooth, and so on. 

The saw should be filed from the handle toward the point, 
as in no other way can a proper hovel be obtained and main- 
tained throughout. II a cross-cut saw be found a little high 
in the middle, it may still work well, but in no case should 
it be lower in the middle than at the ends. The feather 
should be taken from the sides of the teeth by a straight, flat 
file, or a whetstone with a plane surface, laid along the sides 
of the teeth, and drawn smoothly along without much 
pressure. This may be done after the setting. 

A rip saw will be found to work better in all kinds of wood 
if filed a trifle beveling, although in perfectly straight- 
grained wood it will work well if filed straight across. This 
bevel is best given to the te'eth of these saws after they are 
set, the file being held at right angles to the teeth. Hard 
wood requires more bevel in the teeth of a rip saw than soft 
wood. 

The setting of a saw is a matter of great importance. A 
large proportion of t\m. power required in working a saw is 
caused by the friction of the plate on the sides of the kerf, 
and it is the object of setting- to lessen this friction by in- 
creasing the width of the kerf. The making of saws thinner 
at the back than at the cutting edge is sound in principle, 
and saves much power that would otherwise be expended in 
friction. 

A difference of opinion prevails among mechanics about 
the best way to set saws, some maintaining that the hammer 
and punch are superior to any of the patent setting tools now 
in use. A series of experiments which we saw performed 
some years siuce convinced us that the hammer and punch 
were imperfect tools for this purpose, although there is no 
doubt that the principle of the hammer and punch, as applied 
in some of the saw-setting tools which have been invented, is 
the best. A tooth bent and set by a blow will remain where 
it is put. This, on the contrary, cannot be said of teeth which 
are bent by sets which act on the lever principle. Neverthe- 
less, we have seen saws very perfectly set by the latter kind 
of tools. Whatever means are adopted uniformity is the ob- 
ject to be secured ; the amount of set required being de- 
pendent, of course, upon the nature of the work the saw is 
intended to perform, and therefore a matter to be left to 
personal judgment. 



B.A.L. Roberts vs. TheReed Torpedo Company et al. — Within the last few 
years the production in oil wells has been greatly increased by lowering 
down into them large iron flasks containing from 6 to 10 pounds of gunpow- 
der or nitro-glycerin. and then exploding the mass by means of a percussion 
cap on the top of the flask, on to which cap a weight was dropped from the 
top of the well. 

It was established by proofs in the case that most remarkable results had 
been produced inthe oil region by the introduction of the torpedo by Mr. 
E. A.L. Roberts, the plaintiff. Thus in the Eureka well, which was pro- 
ducing only three barrels a day, a Roberts torpedo was exploded, and 
its production was increased to 180 barrels a day, Ilyner well was in- 
creased from 2 to 80 barrels per day, Keystone well from 5 to 175 barrels 
per day, Neili; well from 3 to 80 barrels per day. Tarr :.Homestead well 
was increased 65 barrels per day Keystone well from 15 to 200 barrels per 
day. 

These were only a few out of numerous cases where Roberts had suc- 
ceeded. The annual production of oil due to the use of the torpedo was 
admitted by defendants in their argument to already have reached several 
millions of dollars. After Roberts had succeeded in introducing his 
invention a man named Reed, of Titusville, united with a former agent 
of Roberts, named Marston, and set up a claim as a rival inventor to 
Roberts. 

They organized the " Reed Torpedo Company," the object of which was 
to make an* sell to oil men torpedoes at a low rate, and to defeat Roberts' 
patent. The defendants based their claim upon certain trials made by 
Reed of torpedoes in 18S3. Tlie defendants did not deny that they were in- 
f ringing the Roberts patent, but insisted that it was void by reason of what 
Be eel had done. 

The plaintiff contended that Reed was merely an unsuccessful experi- 
menter, who hail abandoned his torpedo as worthless before Roberts' 
patent was issued. 

The oil men united with defendants to defeat the patent, and raided a 
large fund. They were represented at the argument by Charles M. Keller, 
of New York, Hon. S. A. Purviance, and 13. F. Lucas. Roberts, the 
patentee, was represented by Bakewell & Christy, of Pittsburgh, and 
George Harding. 

Judge Grier yesterday delivered the following opinion, deciding in favor 
of the validity of plaintiff's patent, and granting a perpetualinjunction : 

OPINION. 

As I write with difficulty I can only state the conclusions to which my 
mind has come after a careful examination of this case. 

The complainant has exhibited a patent dated 25th April, 1865. This is 
prima facie evidence of a good title, and puts on the respondents the 
burthen of proof that the patent is void or worthless. 

I need not repeat my remarks in the case of Goodyear vs. Day (2 Wall, 
C. C.Rep. 299), but now adopt them as affording a rule of decision which 
applies clearly to the;preseut case. 

as the infringement of the patent is admitted, the only question will^be 
as to the validity of complainant's patent of April 25, 1865. 

" it was after speculation had been reduced to practice," and after re- 
peated experiments, that the complainant succeeded in overcoming the 
prejudice and ignorance of the people on the subject, and persuading the 
public that his invention was useful ; after he had established its great util- 
ity and value ; and " when his genius and patient perseverance, in spite of 
sneers and scoffs," were completely successful, that Reed, who had oefore 
made experiments on the same subject, and was wholly unsuccessful, im- 
agined that he had the best right to the invention, and after purchasing 
one or more of complainant's torpedoes, he applied on the 1st of Novem- 
ber, 1867, for a patent for substantially the same combination of devices or 
machines contained in complainant's patent. On the 15th of the same month 
the respondents formed themselves into a company or corporation called 
" The Reed.Torpedo Company." for the purpose of pirating the complain- 
ant's invention and supporting the expense of litigation, and thus defraud 
liim of its fruits. They have persevered, even after the preliminary injunc- 
tion very properly granted by the District Judge. 

Let a decree be enteredfor complainant for a perpetualinjunction, and 
a master appointed to take an account according to tlieprayer of the bill. 

R. C. Gkier, Circuit Judge. 

Note.— The passage referred to by Judge Grier in his former decision, 2 
Wallace, p. 293, adopted as applicable to this case, was as follows : 

" It is usually the case, when any valuable discovery is made, or any new 
machine of great utility has been invented, that the attention of the public 
has been turned to that subject previously, and that many persons have 
been making researches and experiments. Philosophers and mechanicians 
may have in some measure anticipated in their speculations the possibility 
or probability of such discovery or invention; many experiments may 
have been unsuccessfully tried coming very near, yet mlling short of the 
desired result. They have produced nothing beneficial. The invention, 
whenperfected, may truly be said to be the culminating point of many 
experiments, not only by the inventor, but by many others. He may have 
profited indirectly by the unsuccessful experiments and failures of others, 
but it gives them no right to claim a share of the honor or the profit of 
the successful inventor. It is when speculation has been reduced to prac- 
tice, when experiment has resulted in discovery, and when that discovery 
has been perfected by patient and continued experiments, when some new 
compound, art, manufacture, or machine has been thus produced which 
is useful to the public, that the party making it becomes a public benefac- 
tor and entitled to a patent. 

" And yet when genius and patient perseverance have at length succeed- 
ed, in spite of sneers and scoffs, in perfecting some valuable invention or 
discovery, how seldom is it followed by reward! Envy robs him of the 
honor, while speculators; swindlers, and pirates rob him of the profits. 
Every unsuccessful experimenter who did or did not come very near mak- 
ing a discovery now claims it. Every one who who can invent an improve- 
ment, or vary its form, claims aright to pirate the original discovery. "We 
need not summon Morse, or Blanchard, or Woodworth to prove that this 
is the usual history of every great discovery or invention. 

"The present case adds another chapter to this long and uniform 
history/'— 2 "Wallace, C. C. Reports, p. 299. 



Vols., Nos., and Sets of Scientific American for sale. Address 
Theo. Tusch,No.37Park Row, New York city. 

Cold Rolled — Shafting,piston rods,pump rods,Collins pat.double 

compression couplings, manufactured by Jones & LaughIins,Pittsburgh,Pa. 

Man'f'rs of grain-cleaning machinery and others can have sheet 

zinc perforated at 2c. per sq. ft. R. Aitchison & Co., 845 State st., Chicago . 

Send for a circular on the uses of Soluble Glass, or Silicates of 

Soda and Potash.fire and water-proof. Manufactured by L. & J. "W. Feuch- 
twanger, Chemists and Drug Importers, 55 Cedar st., New York. 

Mill-stone dressing diamond machine, simple, effective, durable. 

Also, Glazier's diamonds. John Dickinson, 64 Nassau st., New York. 

Leschot's Patent Diamond-pointed Steam Drills save, on the 

average, fifty per cent ot the cost of rock drilling. Manufactured only by 
Severance & Holt, 16 Wall st., New York. 

For solid wrought-iron beams, etc., see advertisement. Address 

Union Iron Mills, Pittsburgh, Pa., for lithograph, etc. 

Machinists, boiler makers, tinners, and workers of sheet metals 

read advertisement of the Parker Power Presses. 

Diamond carbon, formed into wedge or other shapes for point- 
ing and edging tools or cutters for drilling and working stone, etc. Send 
stamp for circular. John Dickinson, 64 Nassau st., New York. 



Lnder this heading toe shall publish weekly notes of some of the more pro m 
inent home and foreign patents. 



2' he Charge for Insertion under this head is One Dollar a Line. If the Notices 
exceed Four Lines, One Dollar and a Half per line will be charged. 



APPLICATIONS FOR EXTENSION OF PATENTS. 

Horse Power.— Samuel Pelton, of Chester, 111., has applied for an exten- 
sion of the above patent. Day of hearing Dec. 6, 1869. 

Cotton Seed Planter.— A. W.Washburn, of Yazoo City, Miss., has ap- 
plied for an extension of the above patent. Day of hearing March 7, 1870. 



Send for Agents' Circular— Ilinkley Knitting Machine Co., 176 Broadway. 

To Inventors — Garrison's Model and Exchange Rooms for ex 

hibition of models and sale of rights for the Northwest, No. 5 Arcade 
Court, Chicago. The largest establishment of the kind west of New York. 

For Sale — A valuable pat.for a composition forcovering boilers, 

steam pipes, etc., E.D.& W. A. French, 3d & Vine sts., Camden, N.J. 

See Gray's Oiler for loose pulleys,in operation at the American 

Institute Fair, near the Corliss Engine. 

Cradle-finger Machine wanted bySmith& Montross,Galien ; Mich. 

Engine, Turbine, and Flouring Mill Manufacturers send price 

and circulars to W. N. Winfrey, Apple Grove, Ala. 

For Sale — A small Machine Shop and Foundery in a good lo- 
cality. For particulars address K. G. Cooper, Jefferson City, Mo. 

Peck's patent drop press. Milo Peck & Co., M ew Haven, Ct. 

The Best and Cheapest Boiler-fiue Cleaner is Morse's. Send 
to A. II. & M. Morse, Franklin, Mass., for circular. Agents wanted. 

See American Meat and Vegetable Chopper on last page. 

A Rare Chance. Terms Reasonable. — Foundery and Machine 

Shop to Lease, for a term of years, in Galveston, Texas, the best location 
in the South. Address M. L. Parry, Galveston, Texas, 

Union Arm Chairs,lbr hotels,oiIices,piazzas,and all places. Best 

in market. Madeuponhonor. Send for circular. F .A. Sinclair, Mottville,NY. 

Koch's Patent on shelving for stores is offered for sale— entire 
or State Rights. See illustrated description, Vol. XXI, No. 14, Scientific 
American, for particulars. Address Win. & Geo. Koch, Cass Postofilce, Pa. 

Wanted — A set of the best new machinery for convei'ting stand- 
ing trees into short, split firewood. W. H. H. Green, Jackson, Miss 

For Machine for cutting green corn for canning or drying, ad- 
dress F.Lewis or Isaac McLellan, Gorham, Me. 
To Manufacturers — For sale,a new 3-story stone building 60-ft. 

by30-ft.. with never-failing water-power. Facilities for shipping unsur- 
passed. Inquire of F. A. Sinclair, Mottville, Onondaga Co.,N. Y. 

Clothes Wringers of all kinds repaired or taken in part pay for 
the " Universal," which is warranted durable. R. C. Browning, Agent, 
82 Courtlandt st., New York. 

For Sale — Cotton Planter. — The entire right of the King Cotton 

Planter— the only successful in use. Have been worked since the war, and 
given universal satisfaction. The machine is simple, strong, and can be 
built cheaply. Will sell at a low figure. Reason for disposing ofitiswantof 
time to give it proper attention. Address S.N".Brown& Co., Dayton, O. 

Hot Pressed Wrought Iron Nuts, of all sizes, manufactured 

and for sale at moderate prices by J. II. Sternberg!!, Reading, Pa. 



Bolt Feeder.— Oscar Van Tassell, Naperville, III.— This invention has 
forits object to furnish an improved device, by means of which the flour 
or meal is fed faster or slower to the bolt, as may be desired, and which 
shall, at the same time.be simple in construction and easily operated. 

SpringBed Bottom.— D.M. Bye, Roanoke, Ind.— This invention has far 
its object to furnish an improved adjustable spring bed bottom, which shall 
be simple in construction, strong, durable, and elastic in use, which can be 
readily attached to any bedstead and which can be made and sold for a 
comparatively small amonnt. 

Plow.— J. C.Mc Vutt and A. B. Furman, Strattonville, Pa.— This invea- 
tion has for its object to furnish an improved plow, which shall besocon- 
structed and arranged as to be of lighter draft, and more efficient in oper- 
ation than the plows constructed in the ordinary manner. 

Wheelbarrow.— B. W. Tuthill, Oregon City, Oregon.— The object of this 
invention is "to construct wheelbarrows with metallic frames, metallic 
boxes, or trays, and also with certain improvements in the construction 
and arrangement of the hubs of the wheels, all designed to provide cheap- 
er and more durable wheelbarrows than when made ot wood in the com 
moii way. 

Feeding Apparatus for Carding Machines.— A. A. Dow, Glenham, 

N. Y.— This invention consists in providing the toothed or spiked feeding 
strap, on the short side of the said feeding device, with operating devices 
having "positive" movements; also, [in providingthe rollers of the trav 
eler, which lays the roping, with meansfor operating them positively. 

Press.— W.J. McDermott, Covington, Tenn.— This invention -relates to 
improvements in presses for hay, cotton, and the like, and has for its object 
to provide a simple and convenient arrangement for changing the applica- 
tion of the power when the resistance increases to give a greater force the 
speed being decreased. 

Stop Valve.— John Paterson, Troy, N. Y.— This invention comprises a 
pair of sliding valves.suspended from a screwed stem working up and down 
in a chamber at the ends of two pipe connections, and a cam arrangement 
between the saw valves, by which, when they have arrived at their seats on 
the ends of the said pipes, they are pressed down tightly thereon, and 
which releases the said pressure as soon as the valve stem is raised a small 
amount in the direction for opening the valves. 

CornIIusker.— Elihu Field, Geneseo, III.— This invention consists in the 
arrangement of the shank of a bent pointed metallic instrument, to be held 
in the hand so as to pass in a straight line across the inside of the fingers 
and terminate in a bow for taking in the three fingers, beginning with the 
littlefinger, leaving the fore finger free for independent action. with the 
thumb. 

Heating Furnace. -A. L. Otis, Normal, III.— This invention consists in 
certain improved arrangements oJ^the covers of horizontal furnaces, calcu- 
lated to secure the heating of the air as much as possible before passing off 
through the conducting pipes ; also, certain improvements in the construc- 
tion of the valves of the furnace, calculated to give out more heat by ra- 
diation and by convection ; also, certain improvements in the arrangements 
of the grates, and, also, certain impovements in means for heating the air 
previous to supplying the fire. 

Shaft Coupling. —Edward G. Shortt,, Carthage, N. Y.— The object of this 
invention is to provide an improved mode of coupling shafts together, and 
comprises a pair of curved wedges, a sleeve, a pair of set screws, and ra- 
dial pieces in the shafts, which are used by placing the wedges, which have 
semicircular grooves propelling theshafts,on the tw o sections to be joined 
together, and placing the sleeve over them, to which they are fitted,"and 
then screwing the set screws through the side of the sleeve into conical 
recesses in the said wedges, to clamp them tightly between the shafts and 
the interior wall of the sleeve. 

Rat Trap.— J. Ward Fi field, Franklin, N.H.— This invention consists of a 
double walled vessel, which may be either square or round, with inclined 
passages between the walls leading from openings in the exterior wall near 
near the bottom of the interior chamber, through other openings in the 
inner walls, the interior openings being provided with doors which open 
readily inward to the animals seeking ingress, but close effectually 
against their efforts to get out. 

Locking Whip Socket.— W. S. Hill, Manchester, N. II.— The object of 

this invention is to combine with a whip socket, for carriages, a lock with 
a swinging hasp, similar to padlocks, in such a way that the hasp may 
be locked around the whip above the buttons, or enlargements at the ends, 
when not using it, to prevent it from being wrongfully taken away, and so 
that when driving and requiring it for use, the hasp being unlocked may 
be opened for readily inserting the whip in the socket or removing it. 
The invention also comprises an arrangement of leather, or other flexi- 
ble substance, with the hasp and the lock to prevent chafing the whip. 

HEATER.--EdmundSchwiedter, Iloboken, N. J.— The object of this in- 
vention is to construct a heating apparatus, in which the smoke will be to 
a very large degree consumed, so that with a comparatively small quantity 
of fuel a greater degree of heat can be obtained. 

Multiple Embroidering Machine.— Hermann Berger, Martfc^Ien, 
Switzerland— The object of this invention is to construct an embroidering 
machine, which can be used on gauze, or other fabric, in such manner that 
one or more pairs of curtains, or other articles, can at once be embroidered 
thereon with the design in reverse. Thereby a very large amount of labor is 
saved, as in the machinery heretofore in use but one single piece could be 
treated, and as for the reverse position required on every pair of curtains 
new designs had to be gotten up. 

Cloth and Hat Brush.— Joseph Marshall, New Yorklcity.— This inven- 
tionrelates to anew brush, which, when used on broadcloth, silk, felt, 
and other fabrics, will very thoroughly free the same of all dust and other 
impurities, and impart a polish to the surface to which it is applied. The 
invention consists in arranging a velvet, plush, or other cushion within the 
bristles, which form the outer part of the bush. This cushion will aid in 
removing impurities, and will, at the same time, polish and lay the fibers on 
the brushed surface. 
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Cane Stubble Shavek.— P.G. Kleinpeter, Plaquemine, Iberville Parish, 
La.— This invention consists in the use of a horizontal knife, which is at- 
tached to the landside of an ordinary plow to cut the stuhbles while the 
plow is forced through the ground. The invention also consists in attach- 
ing a rake to the outer end of the knife for raking the cut stubble into the 
furrow. 

Hoisting- and Dumping Machine foe Mines.— Geo. Martz, Pottsville, 
Pa. -This invention relates to hoisting water and coal from mines, and dump- 
ing the same into chutes. 

Tire Bender.— Win. Willhide, Fetterman, "West Va.— The object of this 
invention is to provide a simple, convenient, and effective apparatus for 
the purpose of bending tires and other metallic bars. 

Grain Sweater, Dryer, and Cleaner.— "Wm. Hull and C. W. Hammond, 
Baltimore, Md.— This invention relates to thatclass of machines for clean- 
ing grain, etc., in which a hollow rotating cylinder is employed, provided 
with oblique or "worm" flanges, partitions, or deflections for moving the 
grain longitudinally with the cylinder as the latter rotates. 

Low-water Detector.— G. B. Massey, New York city.— This invention 

relates to a new safety attachment to steam boilers whereby an alarm will 
be instantly given as soon as the water sinks below a certain desired level, 
an* it has for its object to construct an apparatus which will operate with 
with certainty at low as well as high pressure. 

Railroad-car Journal Box.— J. B. Collin, Altoona, Pa.— This invention 
relates to a new journal box for railroad cars, which is so arranged that it 
can be conveniently opened or closed, but not spontaneously drop open 
during the motion of the car, and so that the oil, ilowing over at the back 
of the box, cannot roach the wheel, and so that the packing within the box 
cannot be thrown forward against the lid to force the same open. 

Cotton and Hat Press.— Joseph K. Davis, Menticello, S. C— This inven- 
tion relates to that class of cotton and hay presses in which the bale is. 
formed at the top of the press, the platen being worked upward by means 
of two vertical screw rods. Such presses must of necessity have doors 
through which to get into the upper end of the press box, as well as a cover 
which can be removed when occasion requires. 

"Wagon Brake.— Milton Satterlee, Forestou, III.— This invention relates to 
that class of wagon brakes in which a lever is employed to throw a shoe or 
drag under one or both of the hind wheels, or remove it therefrom ; and 
this improvement consists in a peculiar construction of such shoe, whereby 
it not only better adapts itself to the inequalities of the ground, but, also, 
prevents the sliding or sluing of the wagon on ice, or other smooth sur- 
face. 

Ice Machine.— D. L. Holden, New Orleans, La.— This invention relates to 
that class of ice machines in which chimogene gasoline, rigoline, and other 
kindred substances are sprayed into a freezing chamber, or into freezing 
pipes, and consists in a new and improved construction of the spraying ap- 
paratus, whereby the cleaning and repairing are greatly facilitated, together 
with a new apparatus for purifying the gasoline, and during the process. 
and a new and improved arrangement and combination of all the parts, 
whereby the whole is greatly simplified.and its cost and expense of running 
reduced, while its effectiveness is increased. 

Construction of Vessels.— W. A. Farley, St. Andrew's Bay, Fla.— This 
invention consists in producing patterns of two different curves taken from 
two radii ; the one obtained by taking two thirds the measurement of the 
beam of the required vessel, and the other from a radius of one half the 
said measurement. Also, in the use of the said pattern, in a manner to ob- 
tain the required curves for any part of the sides and bottom of the vessel, 
by one pattern. 

Hat Pouncing Machine.— John Kosencranz, Boston, Mass. -This in- 
vention consists of one or more pairs of conical rollers, and a vibrating 
brushing or rubbing device, arranged and adapted for imparting a rotary 
motion to the hat, by passing the brim through the rollers, which press it 
and move it against the brushing apparatus for brushing and finishing the 
brim. 

Track Sighter.— Geo. W. Plumb, MUford, Conn.— The object of this 
invention is to provide a simple and efficient instrument whereby the rails 
of railroads may be sighted for adjusting and trueing without the labor and 
delay of placing the head down upon the rail, which is not only tedious 
but injurious to the physical condition of the sighter, when the rails are 
hot in warm weather. 

Pump.— Chalkley Griscom, Lewis Griscom, and J. P. Griscom, Mahanoy 
Plain, Pa.— This invention relates to a new pump, to be used for mining 
and other purposes, and its object is to throw a continuous stream and to 
keep the water at an uninterrupted flow, so that when the column of water 
is once started, it will continue to move as long as the pump is in motion. 

Feed Attachment to Carding Machines.— James Lawton, Glenham, 
N. Y.— This invention relates to a new attachment to carding machines, 
which is to be a substitute for the ordinary strap heretofore in use. 

Hod Elevator.— Thomas M. Pelham, New York city.— This invention re- 
lates to improvements in hod-elevating platforms, such as are used by 
builders for elevating and returning the hods containing bricks, mortar, 
and other substances, and has for its object to provide an arrangement 
whereby the persons who take the hods from the platform after being ele- 
vated may do so without requiring to step on the platform in shouldering 
the hods, as they must now do, as the elevators are at present constructed, 
hy which serious accidents occur by the falling of the platforms owing to 
the slipping of the hoisting gear, breaking of the ropes, and other causes* 
The invention also has for its object to provide an arrangement whereby a 
greater number of hods may be carried up in the same space or on plat- 
forms of equal size to others now in use. 

. WaterDoors for Furnaces.— Joseph Philips and DavisKeeley.Phcenix- 
ville, Pa.— This invention relates to a new and usetul improvement in doors 
for puddling, blast, and other furnaces, and consists in producing a circu- 
lation of water in a serpentine channel through the door by means of parti- 
tions. 

Miter Vise.— Charles W. Wilson, Norfolk, Va.— This invention relates to 
an improvement in means for fastening miter joints, more especially 
designed for use in making picture frames, but applicable to other 
purposes. 

Machine for Cutting Sheet Metal.— John A. Wells, Holly Springs, 
Miss.— This invention relates to a new and improved machine for cutting 
circles from tin and other sheet metal. 

Hydraulic Dredging Machine.— R. S. Elliott, St. Louis, Mo.— This in- 
vention relates to improvements in machinery for dredging river bottoms 
and the bottoms of other water ways used for navigation, and is intended 
for removing bars of sand ani other similar matter from navigable 
channels. 

Buimal Case.— J. A. Dandridge, Buffalo, N. Y.— In carrying out this 
nvention the cases are constructed preferably of wood, and are covered 
with a metallic covering, formed by electro-plating upon wax or any other 
substance that can be easily molded into ornamental designs of raised 
figures, and to connect the said ornamental covering the back is filled 
with a cement impervious to wet, which will adhere to both wood and 
metal, and when so filled apply thjem to the exterior, thus uniting them 
together and protecting the cases from penetration by moisture, or the 
same may be applied to metallic cases as commonly constructed by the 
ordinary process of electro-plating or to cases of other substances capable 
of electro-plating. , 

Machine for Fastening the Bottoms to Polygonal Sheet-Metal 
Cans.— Reuben Brady, New York city.— This invention relates to a new 
machine for crimping the turned-up edges of sheet-metal plates to the sides 
of polygonal sheet-metal vessels so as to thereby securely fasten such 
plates or bottoms to the vessels; 

Steering Apparatus.— Henry Edwafd Skinner, London, England.— , 
This invention relates to a new steering apparatus, which, while it is of 
very simple construction, will develop much power, and give full control 
oftherudder. The invention consists in the application of two screws 
working oae within the other. 



I [High and Low- Water Indicatoe.-G. B. Massey, New York city.— This 
invention relates to a new alarm attachment to steam boilers, which will 
he operated when the water is a certain distance above as well as when it 
is below the proper hight, and which will also, when it is operated, indicate 
whether it is put in action by high or low water. 
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95,179. — Preserving Fish. — Reuben A. Adams, Cambridge, 

Mass. 

95,180. — Sash Balance. — Orson Armstrong, Oshkosh, Wis. 

95 ; 181. — Permutation Lock. — Tlieophilus A. Auberlin, De- 
troit, Mich. 

95,182. — Base-burning Stove.— Rodman Backus, Albany, 

N.Y. 

95,183. — Baby Jumper and Rocker. — Burroughs Beaeli (as- 
signor to J. R. Pease), Meriden, Conn. 

95,184. — Miners' Safety Lanterns. — N. L. Beaufils and 
Jacques Itexroth, Paris, France. 

95,185. — Basket. — L. W. Beecher, Westville, Conn. 

95,186. — Embroidering Machine. — Hermann Berger, Mar- 
thalen, Switzerland. 

95,187. — Harvester Guards. — James Birch, Corry, Pa. 

95,188. — Harvester. — Olpha Bonney, Jr., San Francisco, Cal- 

95,189. — Liquid Meter. — J. A. Bradshaw and W. H. Brown 
(assignors to themselves and Darius Whithead), Lowell, Mass. 

95,190. — Machine for Fastening Bottoms to Cans. — Reu- 
ben Brady, New York city. 

95,191. — Harvester Rake. — Thomas S. Brown, Poughkeep- 
sie, N. Y. 

95,192. — Bed Bottom. — D. M. Bye (assignor to himself and II. 
Bash), Roanoke, Ind. 

95,193. — Machine for Mitering Printers' Rules. — W. E. 

Cameron and A. A. Dettlaff, Green Island, N. Y.; said Cameron assignor 
to said Dettlaff. 

95,194.— Plow Wheel.— E. A. Chubb, Ionia, Mich. 

95,195. — Vise. — C. A. Cole, St. Louis, Mich., assignor to him- 
self and J.L.Evans. 

95,196. — Railway-car Journal Box.— J. B. Collin, Altoona, 
Pa. 

95,197. — Let-off Mechanism for Looms. — D. M. Collins, 

Lowell, Mass. 
95,198. — Loom Harness. — A. B. Corey, Providence, R. I. 
95,199. — Method of Constructing Piles for Railroad 

Rails.— W. E. 0. Cox, Reading, Pa. 

95,200. — Yarn-tension Device for Knitting Machines. — 

John Crandell, Chicopee Falls, Mass. 

95,201. — Manufacture of White Lead. — Jas. Cuddy, Pitts- 
burgh, Pa. 

95,202.— Burial Case.— J. A. Dandridge, Buffalo, N. Y. 

95,203. — Hoop-skirt Fastening. — F. E. Day, New York city, 
assignor to himself and L. H. Day, same place, assignors to J. B. Loomis 
for one half their right. 

95,204. — Seal Lock for Bags. — John Dewe, Toronto,Canada. 

95,205. — Can Opener. — E. F. Dewey, San Francisco, Cal. 

95,206.— Coal Stove.— R. S. Dillon, Detroit, Mich. 

95,207. — Late Machine. — Jacob Dobbins, Litchfield, Mich. 

95,208. — Feeding Mechanism for Carding Engines. — A. 

A. Dow, Glenham, N. Y. 
95,209. — Medical Extract. — H. S. Draper, Rochester, N. Y. 

Antedated Sept. 13, 1869. 
95,210. — Boot and Shoe. — Charles S. Dunbrack, Swamp- 

scott, Mass. 
95,211. — Manufacture of Shoes. — C S. Dunbrack, Swamp- 

scott, Mass. 
95,212. — Churn. — R. Elarton and W. J. Elarton, Hillsborough, 

Iowa. Antedated Sept. 16, 1869. 

95,213. — Hydraulic Dredging Machine. — R. S. Elliott, St. 

Louis, Mo. 
95,214. — Corn Harvester. — E. I. Eno, Springfield, 111. 
95,215. — Construction of Vessels. — Wm. A. Farley, St. 

Andrew's Bay, Fla. 
95,216.— Rat Trap.— J. W. Fifield, Franklin, N. H. 
95,217. — Stump Extractor. — Ira Flanders, Paw Paw, Mich. 
95,218. — Curtain Fixture. — G. P. Fuller, Philadelphia, Pa. 
95,219. — Mode of Hanging Window Shades. — Gt. P. Fuller, 

Philadelphia, Pa. 
95,220. — Auger Handle. — D. W. George, Minnesota City, 
town of Rollingstone, Minn. Antedated Sept. 18, 1869. 

95,221. — Harness Mechanism for Looms. — A. F. Gibboney, 

Bellville, Pa. 

95,222. — Pump. — Chalkley Griscom, Lewis Griscom, and J. P. 
Griscom, Mahanoy Plane, Pa. 

95,223. — Bedstead. — Jones Harding, Detroit, Mich. 

95,224. — Headblock for Saw Mills. — J. F. Hartmann, Rich- 
mond, Ind., assignor to himself, Heinrich W. Morningstar and Eugene 
Movel. 

95,225. — Direct-acting Steam Engine. — W. B. Hayden, Co- 
lumbus, Ohio. 

95,226. — Compound for Building Purposes. — Geo. Heim, 

Napierville, 111. 

95,227. — Railway-rail Chair. — G. A. H. Hertzer, Water- 
ford, Mich. 

95,228.— Whip Socket.— W. S. Hill, Manchester, N. H. 

95,229. — Gang Plow. — H. R. Huie, Haywards, assignor to L. 
L. Treadwell and G. R. Carter, San Francisco, Cal. 

95,230.— Suspended. 

95,231. — Door Fastener. — Henry M. Jones, West Meriden, 
Conn. 

95,232. — Spring Curtain Roller. — E. M. Judd,Wolcottville, 

Conn. Antedated Sept. 11, 1869. 
95,233. — Ruffle. — Austin Kelley, Brooklyn, N. Y. Antedated 

Sept. 16. 18b9. 

95,234.— Hay Tedder.— J. B. Kelley, Brandon, Vt. 

95,235. — Shoulder Brace. — J. E. Kent (assignor to W. J. 

Everett), Philadelphia, Pa. 
95,236. — Peddlers' Wagon. — S. T. Lamb and G. A. Rankin, 

New Albany, Ind. 

95,237. — Feeding Attachment ■ for Carding Engine. — 

James Lawton, Glenham, N. Y. 

95,238. — Machine for Dressing Stone. — T. H. Leavitt, Bos- 
ton, Mass. 

95,239. — Washing Machine. - — G. A. Leigh, Springfield, 
assignor to himself and S. E. Leigh, Bloomington, 111. 

95,240. — Muff. — Bernard Levy (assignor to himself and W. H. 
Slocum) , Boston, Mass. 

95,241.— Seed Planter. — J. S. Lewis, Elkader, Iowa. 

95,242. — Potato Digger. — Daniel Locke, Geneva, Wis. 



95,243. — Sail Latchet. — John Mair (assignor to himself and 

H. W. Cranmer), Philadelphia, Pa. 
95,244. — CLOTn and Hat Brush. — Joseph Marshall, New 

York city. 

95,245. — Low- Water Detector for Boilers. — G. B. Mas- 
sey, New York city. 

95,246. — High and Low-Water Indicator.— G. B. Massey , 
New York city. 

95,247.— Washing Machine.— G. J. Matson (assignor to 
himself and S. F. Judd), Alma, Mich. 

95,248. — Head Light. — H. S. Maxim and James Radley , 
New York city. 

95,249. — Press. — W. J. McDermott, Covington, Tenn. 

95,250. — Grate for Stoves and Furnaces.— J. B. Mcintosh, 

Erie, Pa. 
95,251.— PLOW.— J. C. McVuttand A.B. Furman.Strattonville, 

' Pa. 
95 252. — Mill Pick. 5 — Chas. Metzer and G. R. Roraback, De 

Sota, Mo. Antedated Sept. 17, 1S69. 

95,253. — Mode of Fastening Buttons on Shoes, etc. — 

C C. Morgan, New York city. 
95,254. — Horseshoe-Nail Clincher. — A. Morley, Addison 

Mich. 
95,255.— Fernery.— C. L. Osborn, New York citv. 
95,256.— IIot-Air Furnace.— A. L. Otis, Normal, 111. 
95,257. — Instrument for Setting Putton Hooks. — J. S. 

Palmer, Providence, R. I. 
95,25«. — Vise. — Charles Parker, Meriden, Conn. 
95,259.— Mop Head.— II. C. Parsons, Dexter, Me. 
95,260. — Stop Valve. — John Paterson, Troy, N. Y. 
95,261. — Traveler for Spinning Ring. — H. L. Peirce , 

Taunton, Mass. 
95,262.— Hod Elevator. — T. M. Pelham, New York city. 

95,263. — Furnace Door. — Joseph Philips and Davis Keeley, 
Phcenixville, Pa. " 

95,264. — Implement for Sighting Railroad Tracks. — 

G. W. Plumb, Milford, Conn. 
95,265.— Polishing Machine.— P. F. Randolph, Jerseyville 

95,266.— Wasii-Boiler Tube.— T. W. R. Rayner, New York 

city. 
95,2j7. — Window. — Henry Redlich, Chicago, 111. Antedated 

September 22, 1869. 
95,268. — Horse Hay Rake. — M. C. Remington, Weedsport, 

N. y. 
95,269. — Grain-Cleaning Machine. — James Rood, Beaver 

Dam, Wis. 
95,270. — Hat-Pouncing Machine. — J. Rosencranz, Boston, 

Mass. 

95,271. — Thread Guide for Spools. — T. O. L. Schrader, 

New York city. Antedated Sept. 15, 1569. 
95,272. — "Plug Tobacco " Cuttek. — Albert Schunemanand 

Theodore Schuneman, Detroit, Mich. 
95,273. — Coal Stove. — Edward Schwiedter, Hoboken.N. J. 
95,274. — Base-Burning Fireplace Stove. — S. B. Sexton,, 

Baltimore, Md. 
95,275. — Condenser. — Thomas Shaw, Philadelphia, Pa. 
95,276. — Laundry Stove and Heating Furnace. — C. J- 

Shepard, Brooklyn, N. Y. 
95,277.— Shaft Coupling.— E. G. Shortt, Carthage, N. Y. 
95,278. — Steering Apparatus. — II. E. Skinner (assignor to> 

Wm. Hopcraft), London, England. 
95,279.— Axle Skein.— T. S. Sleeper, Binghamton, N. Y. 
95,280. — Feed Measure for Stock. — Charles E. Spaulding,. 

Theresa, N. Y. 
95,281. — Hot- Air Furnace. — B.F.Sturtevant, Jamaica Plains,. 

Mass. 
95,282.— Numbering Machine.— II. Suteliffe, Brooklyn, N.Y 

Antedated Sept. 16, 1869. 
95,283. — Railway Car Seat. — John B. Sutherland, Detroit 

Mich. 

95,284. — Roll for Splitting Railroad Rails. — Wm. A 

Sweet, Syracuse, N. Y. 
95,285.— Steam Valve.— W. A. Sweet, Syracuse, N. Y. 
95,286.— Apple ^Corer.—G. L. Swett and B. F. Drake, Leo 

minster, Mass. 
95,287.— Corn-Plow: Fender. —Alex. B. Thornton, Berlin, 

in. 
95,288. — Wheelbarrow. — B. W. Tnthill, Oregon City, 

Oregon. 
95,289. — Bolt Feeder. — Oscar Van Tassell.Naperviile, 111. 
95,290.— Hinge.— Adolph Velguth, Milwaukee, Wis. 
95,291. — Brazier. — R. B. Wakefield (assignor to himself and 

J. F. Chamberlain, and E. R. Haskell), Springfield, Mass. 
95,292.— Turbine Water Wheel.— C. B. Walsh, Wau- 

pacca, Wis. 
95,293. — Bran Duster for Flour Mills. — J. E. Weaver, 

Nether Providence township, Pa. 

95,294. — Machine for Cutting Sheet Metal. — John A. 

Wells, Holly Spring's, Miss. 

95,295. — Process of Obtaining Wrought Iron Directly 

FROM the Ore.— J. D. Whelpley and J. J. Storer, Boston, Mass. Ante- 
dated Sept. 16, 1869. 

95,296. — Machine for Making Shingle Bolts. — Daniel II. 

Whitney, Black Rock, N. Y., assignor to 1. P. Hathaway, A. F. Bartlett, 
and G^jrge Morris, East Saginaw, Mich. 

95,297.— Chuck.— E. S. Williams, Cambridge, Mass. 

95,298. — Medical Compound. — Eli Wills (assignor to him- 
self and (J. P. Wesoott), Winslow.N. J. Antedated Sept. 13, 1869.' 

95,299.— Miter Vise.— C. W. Wilson, Norfolk, Va. 

95,300. — Mode of Protecting Plastered Walls Against 

Dampness.— Wm. E. Worthen, New York, and Tobias New, Brooklyn, 

N. Y. 
95,301. — Harvester. — Nicholas Allstatter, Hamilton, Ohio. 
95,302. — Sawing Machine. — Casimir Amsler, St. Louis, 

Mo. 

95,303. — Grain Screen. — J. E. Anderson, Boiling Springs, 

Pa. 
95,304. — Harvester.— -John Barnes, Rockford, 111. 
95,305. — Ox-Yoke Bow. — W. G. Beckwith, Lowndesborough, 

Ala. 
95,306. — Hoe. — W. G. Beckwith, Lowndesborough, Ala. 
95,307. — Process for Utilizing the sulphur Fumes from 

Coppek Okes.— Artemas Bigelow, Newark, N. J.', assignor to II. Martin 

Baltimore, Md. 
95,308. — Measuring Faucet. — T. Brigham Bishop, New 

York city. 
95,309. — Meat Chopper. — J. II. Blake, Westbrook, assignor 

to himself and J. M. Todd, Portland, Me. 
95,310. — Electric Clock. — Loverett Bradley, Jersey City, 

N. J. 
95,311. — Thill-Coupling. — W. M. Brayton, assignor to him- 
self, \V. S. Thompson, and II. S. Mackie, Rochester, N. Y. Antedated 

Sept. 11,1869. 

95,312. — Soap or Detergent Compound. — E. R. Breed, Far- 

mington, 111. 
95,313. — Lubricator for Journal Boxes. — Adolphus Brown 
and Felix Brown, New York city. 

95,314. — Roller Jaw-Temple for Looms. — W. II. Burns, 

Grafton (assignor to Jonathan Luther), Worcester. Mass. 
95,315. — Horse Rake. — F. M. Buckmaster, Galesburg. 111. 
95,318. — Clothes-Line Holder. — Daniel Bull, Amboy, 111 
95,317. — Extract of Hops. — Hugh Burgess, Royer's Ford 

Pa. 
95,318. — Extension Crib. — S. S. Burr, Dedham, Mass. 
95,319. — Device for Fitting Axle-Spindles to Skeins. — 

C. L. Campbell, assignor to W. W. Wheaton, Binghamton, N.Y. 

95,320. — Button-Holing Attachment for Sewing Ma 

chines.— William Carpenter, Fairbury, 111. 
95,321. — Portable Fire Escape. — H. C. Carrigan, New York 
city. 

95,322. — Fastening for Attaching the Ends of Bands , 

Clamps, etc.— Edwin Carter. Norvvalk, Conn. 
95,323. — Steam Gage. — William Chesley, Cincinnati, Ohio. 
95,324.— Milk Can.— John Cochran, Purdy's Station, N. Y 
95,325. — Velocipede. — W. H. Coleman, New Orleans, La. 
95,326. — Ice-Breaking Boat. — Daniel Compton, Newport,. 

N.J. 

95,327. — Sled Brake. — S. A. Cummins and A. J. Cummins, 

Vienna, N. J. Antedated Sept. 18, 1869. 

95,328. — Cotton and Hay Press. — J. K. Davis,. Monticello- 
s. c. 
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95,329. — Bed Bottom. — John Decamp, Cincinnati, Ohio. 

90,330. — Medical Compound. — N. T. Drake, High Point, N. C. 

95,331. — Teip-Hammeb Saw-Set.— William Duesler, St. Jo- 
seph, Mo. 

95,332.— Buckle. — E. F. Eaton, Northford, Conn. Antedated 
Sept. 17, 1869. 

95,333 — Feathering Paddle- Wheels. — Primus Emerson, 

Carondelet, Mo. 
95,334. — Bi,ank for Harvester Guard-Fingers. — Jerome 

Fassler, Springfield, Ohio. 

95,335. — Propeller Wheel. — C. T. Finlayson, Albany, Ore- 
gon, assignor to himself and A. C. Lond, Son Francisco, Cal. 

95,33ii. — Fertilizer Attachment. — C. C. Foster, Odessa, Del. 
95,337.— Clamp.— G. W. Goulden, Waveriy, N. Y. 
95,338. — Cultivator. — T. J. Hall, Bryan, Texas. 
95,3.9. — Brick Kiln. — William Ilallam, Cheltenham, Mo. 
95,340. — Stove-Pipe Damper. — Robert Ham, assignor to P.P. 

Stewart, Troy. N.Y. 

95,341. — Machine for Grinding and Polishing School 

Slates.— H. W. Harper, Berlinsville, Pa. Antedated March 29 1869. 

95,342.- Machine for Grinding and Polishing Slate — 

H- W. Harper, Berlinsville, Pa. Antedated March 29, 1E69. 

95,343. — Machine for Grinding and Polishing Slate, 

Stone, Marble, etc.— H. W. Harper, Berlinsville, Pa. Antedated 
M»rch 29.1869. 

95,344. — Method of Manufacturing Type-Wheels. — B. B. 

Hill Springfield. Mass. 
95,345. — Cartridge Loading Machine. — Martin V. B. Hill, 

Bridgeport, Conn, 

95,346.— Eduction Ventilator for Railroad Cars. — M. T. 

Hitchcock, Sp ingfield, Mass. 

95,347. — Ice Machine. — D. L. Holden, Mew Orleans, La. 
95,348. -Harrow. — W. R. Hollingsworth, Mount Pleasant, 

Iowa. 

95,349.— Window Shade Fixture. — G. B. Holzach, New Or- 
leans, La. 

95,350. — Sash Holder.-— R. B. Hugunin, Cleveland, Ohio. 

95,351. — Grain Dryer. — William Hull and C. W. Hammond, 
Baltimore, Md. 

95,352. — Cultivator.— Almon Hunt, Macomb, 111. 

95,353. — Rotating Hook for Sewing Machines. — Jakob 

Husnik, Tabor, Austria, assignor to Heinrich Pollack and Albert E. 
S<-hmidt, Hamburg, Germany. 

95,354. — Washing Machine. — J. J. Kendall, Troy's Store, 

N.c. 3 

95,355. — Machine for Wiring Blinds. — Jefferson Kindle- 

berger aud W.A.Arnold (assignors to " The Inventor's association of 
San Francisco. Cal "), San Francisco, Cal. 

95,850. — Ornamental Transfer. — Philip Kneipp (assignor 

to, I. S. Earle & Sorjf), Philadelphia, Pa. 

95,357. — Blacking Fount. — Carl Kunstler, Brooklyn, N. Y. 
95,358. — Manufacture of Cast Steel. — Louis La Broche- 

Viger, Montreal. Canada, assignor to W. W. Averell, Bath, N. Y. 

95,359.— Pitman-Joint for Harvesters. — S. T. Lamb, New 

Albany, Ind. 

95,360. — Railway Car Coupling. — John Larimore and J. M. 

Williams, Connersville, Ind. 
9">,881. — Horse Rake. — A. S. Lazier, North Parma, N. Y. 
95,362. — Cloth-Holding Guide for. Sewing Machines. — 

D. R Lewis, Manchester, Iowa. 

95,303.— Hinge for Blinds.— T. C. Lord, Chicago, 111. 

95,3 A. — Base Burning Stove. — H. C. March, Limerick Sta- 
tion, Pa. 

95,365.— Bleaching Paper Stock. — G. E. Marshall, Laurel, 

Ind. 

95,3'iG. — Hoisting and Dumping Apparatus. — George Martz, 

Pottsville.Pa. 

95,367. — Hand Plow. — Lo Roy McWhinney, Winterset, Iowa. 
95,368. — Sealing Boxes, etc. — H. D. Mears, New York city. 
95,369. — Reading Desk — John Moessinger, New York citv. 
95,370.— Carriage Wheel.— W. F. Moody, Auburn, N. Y. 
95,371. — Screw Cutting Die. — J. O. Morse, Englewood, N. J. 
95,372. — Harvester, — Frederick Nishwitz, Brooklyn, N. Y. 
95,373. — Harvest! k. — Frederick Nishwitz, Brooklyn, N. Y. 
95,374. — Clay Tempering Machine. — G. E. Noyes' (assignor 

himself and E. N. Gray), Washington, D. C. 

95,375. — Combined Grain Drill and Land Roller. — Hen- 

rv D. Palmer, Volena township, Mich. Antedated September22, 1869. 

95,370.— Compound for the Cure of Cholera Morbus.— 

John Pool, Hermon, N. Y. 

95,877.— Medicated Soap.— W. P. Pugh, High Point, N. C. 
95,378.— Composition for Roofing, Pavements, etc. — 

Evander W. Ranny, New York citv. 

95,379.— Auger.— T. M. Richardson, Stockton, Me. 
95,380. — Newspaper File.— John Robson, Chicago, 111. 
95,381.— Chafing-iron for Wagons.— Edward P. Roche, 

(assignor of one half to E. A. Potter), Bath, Me. 

95,382.— Safety Valve fur Steam Generators. — Ferdi- 
nand Rochow, New York city. 

95,383.— Caster Wheel for Harvesters.— Isaac S. RuS- 
fell, New Market, Md., and Henry R. Russell, Woodbury, N.J. 

95,384.— Wagon Brake.— Milton Satterlee, Foreston, 111. 
95,385. — Spring Wagon. — Francis Scherb, S n Francisco, 

Cal. 

95,380.— Plow.— Henry Selick, Lewistown, Pa. • 
95,387.— Steam Generat r. — Noah Shaw, Eau Claire, Wis. 
95,383.— Molding Pipe.— Frederick Shickle, St. Louis, Mo., 

assignor to Shickle, Harrison it Co. 

95,389.— Counting Register.— Gerard Sickels, Boston, Mass. 
95,390.— Metallic Roof.— John Siddons, Rochester, N. Y. 
95,391.— Apparatus for Sharpening and Gvjmm ng Saws. 

— AVm. S. Spratt. Cincinnati, Ohio. 

95,392.— Vise.— W. X. Stevens, East Brookfield, Mass. 
95,393.— Hinge for Gates.— Job Sweet, Decatur, Mich. 



95,394. — Combined Rotary Cultivator and Harrow. — 

Henry T. Taplin. South New Market, N. H. 

95,395. — Breech-loading Firearm. — A. L. Varney, Water- 
town, assignor to A.B. Ely, Newton, Mass. 

95,396. — Grinding Mill. — David Weimer, Gettysburg, Ohio. 

95,397. — Harvester Dropper. — Wm. N. Whitely, Spring- 
field, Ohio. 

95,398.— Tire Bender. — William Willhide, Fetterman, 

West Va. 

95,399.— Coal Stove.— S. H. Williams, Baltimore, Md. 
95,400. — Dish-washing Machine. — L. R. Witherell (assign- 
or to himself and Charles F. Calkins), Galesburg. 111. 

95,401. — Churn Dasher. — Travis P. York, Terre Haute, Ind. 
95,402. — Bridge. — Edward William Young, New Street, 

Spring Gardens, Great Britain. Patented in England, February 19, 1868. 

95,403. — Paint Compound. — James Gould, Lexington, Mass. 
95,404. — Steam Engine Slide Valve. — Thomas Adams, 

London, England. 

REISSUES. 
83,182. — Printing Certain Textile Fabrics and Yarns. 

—Dated October 20, 1868; reissue 3,617— American Print Works, Fall 
River, Mass., assignees ol John Lightfoot. 

80,273. — Pump Device for Steam and other Enginery. — 

Dated January 26, 1S69 ; reissue 8, 648.— Charles Edward Blake, San Fran- 
cisco Cal. 

56,525.— Cooking Stove.— Dated July 24, 1866; reissue 3,649. 

— Esek Bussey, Troy, N. Y. 

63,802— Gas Burner.— Dated April 16, 1807 ; reissue 3,650.— 

Benjamin Collins, New York city, assignee, by mesne assignments, of 
Richard B. Locke and Wm. B. Illrich. 

67,682.— Detachable Saw Teeth.— Dated August 13, 1867; 

reissue 3,651.— Henry Disston and Hamilton Disston, Philadelphia, Pa., 
assignees by mesne assignments, of Joseph W. Strange. 

74,060 — Washer for Lock Nuts.— Dated February 4, 1808 ; 

reissue 3,65'.— D. Elliot and E. Seely, New York city. 
33,560.— Breech-loading Firearm.— Dated October22, 1801 ; 

reissue 3,653.— Alfred B. My, Newton, Mass., assignee ot Francis J. Vit- 
tuni and Edgar M. Stevens. 
72,031. — Machine for Refitting Valves. — Dated Decem- 
ber 10,1807; reissue 3,651.— Charles F. Hull, for himself and Charles S. 
Hall, assignee of Charles F. Hall Brooklyn. N. Y. 

3,8,202.— Bedstead.— Dated April 14, 1863; antedated Octo- 
ber 14.1862 ; reissue 3,655.-David Manuel, for himself Dedham. and Fred. 
erickK. BalUu, assrgnee, by mesne assignments, of David Manuel 
Foxborough, Mass. » 

67,900. — Adjustable Stove-pipe Shelf-. — Dated August 20, 

ISO? ; reissue 3,656.-0. B. Olmsted, Beloit, Wis. 

79,007.— Milk Can.— Dated July 14, 1868 ; reissue 3,657.— H. 
W. Shepard, Mannsville, N. Y., assignee of George A. Huggins. 



DESIGNS. 
667. — Bust of Alexander Von Humboldt. — Henry Ber- 

ger.New York city. 

.668. — Carpet Pattern. — Jonathan Crabtree (assignor to 

James Bromley & Brothers) Philadelphia, Pa. 

,669. — Stove. — Addis E. Chamberlain and John B. Crowley, 

Cincinnati, Ohio, assignors to Addis E. Chamberlain, O. N. Bush, and F. 
V. Chamberlain. 

,670. — Railway Car Ventilator Case or Shell. — M. T. 

Hitchcock, Springfield, Mass. 

,671. — Cap of a Fruit Can. — Julius I. Livingston, Pitts- 
burgh, Pa. 

,672. — Clock Case. — George B. Owen, Winsted, Conn. 

,073. — Face-plate of a Latch. — Emery Parker, New 

Britain, Conn. 

,674. — Harness Mounting. — James Patterson Robbins, 

Philadelphia, Pa. 

675. — Stove. — Watson Sanford, New York city. 
76. — Plate of a Stove. — Robert Scorer and Robert Ham, 

Troy, N.Y. 

677. — Carpet Pattern. — Isaac Starr, Jr., Philadelphia, Pa. 
,678.— Trade Mark.— Geo. W. Tucker, Manchester, N. II. 
679. — Fireplace Heater. — Samuel L. Utter, Brooklyn, 

N. Y. 

680.— Stove.— Samuel L. Utter, Brooklyn, N. Y. 

,681.— Stove. — Nicholas S. Vedder, Troy, and Thomas S. 

Heister, Lansingburg.N. Y., assignors to John H. Herron & Co., Pitts- 
burgh, Pa. 

.682 to 3,1)84.— Floor Oilceoth.— John T. Webster, New 
York city., assignor to Page, Wilder & Co., Hallowell, Me. Three 
patents. 

685. — Felt Border. — John T. Webster, New York city., as- 
signor to " Crossley Company," Bridgeport, Conn. 

686. — Reflector. — August Wil _elm, Philadelphia, Pa. 



2,622,— Reaping a^d Mowing MACnixE.— William Allen 
September 6, 1869. 

2,632.— Means fok Utilizing the Foece of the Waves.- 
Ellerhouse, Nova Scotia. September 7,1869. 

2,634.— Telegeaphic Apparatus.— George Little, Bather 
September 7, 1869. 



, Auburn, N. Y. 
F. Ellcrhausen, 
ford Park, N. J. 
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E0EABLY no investment of a small sum of money 

brings a greater return than the expense incurred in obtaining 
a patent," even when theinvention is bura rinall one. Larger il- 
' ventions arc found to pay correspondingly well. The names ol 
Blanehard, Morse, Bigelow, Colt, Kricsson, Howe, McCormiek, 
Hoe, and others, who have amassed immense fortune;-'. 1'rora their 
inventions, are well known. And there are hundreds of others 
who have realized laraje sums— from fifty to one hundred thou- 
sand dollars— and a multi ude who have inside smaller sum s. ran jr. 
ingfrom twentv-five thousand to fifty thousand clonal, irom 
their patents, the first thing requisite for an inventor to know 
is, if his invention is patentable. The best way to obtain tlu^in- 
i'mviuuion, is either tM pi'^i;;r ■: sketch and description of the 
invention, or construct a model, and sc;ntl to a reliable and ex- 
perienced patent solicitor, and ask advice. 
In this connection investors are informed that 

M U N N & O O ., 

Publishers of the 

Jckfitific Smitfra, 




37 Parle Bow, Wew Yorlc, 

Have been engaged in the business of Soliciting Patents for nearly twenty- 
five years, and have i he mo-t extensive ;'a ilities for transacting such easi- 
ness, of any concern in the world. M. & Co. have examined and reported 
more than 

50,000 INVENTIONS, 

', And prepared the papers for more than 

I 25,000 APPLICATIONS 

1 For Patents during the last quarter of a century. 

! Fortlie past ten ve.ars, the cases filed in the Patent Office by them, are 
! ahoutONB third of the entire number of applications filed. Their corps 
I ofspeciiieation writers and counselors arc made up from the 1 , ranks of the 
\ Patent Office, andarcmen capable of rendering the best service to the in- 
! ventor, from the experience practically obtained while examiners in the 
i Patent Oiiice. 

I MUNN & CO. 

I 
Offer their services in preparing 

Specifications and Drawings for Patents, Caveats, Re- 
issues, Designs, Trade Marks, Extensions, 
Interferences, and Assignments. 

They also prosecute 
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EJECTED 



PPLICATIONS, 



EXTENSIONS. 
Corrugated Beam. — Richard Montgomery, New York city. 

Letters Patent, No. 13,599, dated September 25, 1855 

Gang Plow. — 'Thomas J. Ball, Bryan, Texas. — Letters Patent 

No. 12,791, dated May 1, 1855. 



Inventions 1'ateiited. In England by Americans. 

[Compiled from the. " Journal of the Commissioners of Patents."] 
PROVISIONAL PROTECTION FOR SIX MONTHS. 

2 3 g{3 —Sewing Machine.— C. Lockman, Hamilton, Canada. August 10, 
1869. 

2 590 — Pv 1ILWAY Chaib.— F. Nioklln and R. Willis, Troy, N. T. September 
2, 1869. 

2 598.-Steam Boilek.— H. W. Luders, Philadelphia, Pa. Septembers, 
1869. 

2 600— Tbansmittino Power iiy Means op Aie »k Fluid.— R. Spear, 
New Haven, Conn. September 3, 1869. 



Which have been improperly prepra'ed by the inventor or incompetent at, 
t toineys. Good inventions arc otl.cn rejected for no other reason tiuiuthat 
I the eases were not properly presented to i iic Patent Onice. 
I Inventors should bearinminu that Patents areol'ten worth morein for- 
eign countries than in the United Slates, and the reduced prices for which 
they are now obtained in England, Franee,and in other countries, rea- 
der it within t lie means of most persons to patent their inventions abroad- 
For instructions concerning 

FOREIGN PATENTS, ' 

REISSUES, 

INTERFERENCES, 

HINTS ON SELLING PATENTS, 
RULES AND PROCEEDINGS AT THE UNITED STATES! 
PATENT OFFICE, 
THE PATENT UWS, FEES, ETC., "SEE 

" hints to i£<r"v:BiKrTo:RS 3 -"" 

Which is sent free by mail on application. Advice free. Everything ci I 
fldeiitial. Address all communications to 

MUNN & CO., 

PUBLISHERS 

SCIENTIFIC AMERICAN, 

37 Park How, Neiv York; 

Office in Washington, corner of P and Snv mi t.h streets. 



City Subscribers.— The s :ientific Amkri- 

can will be delivered in every ar (of the city at $:<-50 
a year. Single copies for sale e - ,lthe News Stands ia 
this city, Brooklyn, Jersey Cit and Williamaburg, and 
by most of the News Dealers n the United States. 

Subscribers — who wish to have their vol- 
umes bound, can send them to this office. The charge 
for binding is $1.50 per volume. The amount should be 
remitted in advance, and the volumes will be sent as 
soon as they are bound. 



FOB SALE, 

BOUT EIGHT HUNDRED (800) feet of 

_ wire rope, made by John A. Eoebling", of Newton, 

»'. J., described in bis circular as 49 wires, No. 16, 2 68-100 
inches in circumference. It has been used but very little 
Inquire of S. B. JANES,Treas., 16 Park Place.New York. 
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CAST STEEL NAME and M'F'S STAMPS. 
E. H. PAYS, Burlington, Vt. 



%tatx\\um\\u. 



Ihe value of the Scientific American as an advertising 
medium cannot be over- estimated. Its circulation is ten 
times greater than that of any similar journal now vub- 
lished. It goes into all the States and Territories, and is 
read in all the principal libraries and reading-rooms of 
the world. We invite the attention of those who wish to 
make their business known to the annexed rates. A busi- 
ness man wants something more than to see his advertise- 
ment in a printed newspaper. He wants circulation. If 
itis worth 25 cents per line to advertise in a paper of three 
thousand circulation, it is worth $y*50 per line to advertise 
in one of thirty thousand. 

KATES OF ADVEKTISING. 

Back Page $1-00 a line. 

Inside rage 75 cents a line.. 

Engravings may head advertisements at the same rate ver 
line, by meav-rement, as the letter-press. 



WOOLEN FACTORY and Flouring Mill 
For sale. Also, first-class Stock or Grain Farm. 
Address D. W. ORENDORFF, Hopedale, 111. 



SALESMEN— Wanted, a few reliable, ener- 
getic salesmen, to sell hy sample standard goods. 
Address H. H. RICHARDS & CO., 

413 Chestnut st. .Philadelphia, Pa. 



Bolts. 



Nuts. 



HINGES, PICKS, Etc. 
Prov. Tool Co., Providence, R.I. 2y Beekman St., N. Y. 



THE € HUM C II MAW. 

The Best and T a Dr'TrCT Weekly Newspa- 
per, WITH THE JjAtllTlilO 1 circulation in the 
Protestant Episcopal Church. Sent FREE for one month 
for examination, and till Jan. 1,1870, to new subscribers 
for that year. $3 a year, in advance. 

M. H. MALLORY & CO., Hartford, Corn. 



FOUNDERY WORK.— The Mineral Vale 
Iron Co. are prepared to make all kinds of FOCN- 
DEIVY CASTINGS, heavy and light, at their Works, 
Mineral Vale, Pa., by the piece or by weight. Work so- 
licited. Address S. B. JANES, Treasurer, 

l(j Park Place, New York. 



EVERY ONE WILL FIND 

ENTERTAINMENT, PROFIT, AND NO HARM IN THE 

New York Observer, 

$3 50 PER AlSfcfEM. 
SAMPLE COPIES FREE. 

SIDNEY E. MORSE, JR., & CO., 

37 PARK ROW, HEW Y'ORK. 



]\,f ODELS, PATTERNS, EXPERIMENTAL 

1_V_1 and other machinery. Models for the Patent Office 
built to order by HOLSKlE MACHINE CO., Nos. 528,530 
and 53'2 "Water st., near Jefferson. Kefer to Scientific 
Ajiekican office. 14 tf 



T7 ALU ABLE PATENTS FOR SALE.— The 

Y The Patent risrht for the six New England States for 
Kenyon's Patent Corn Picker and Hasker, Letters Pat. 
tberVor (No. 68,085) having: been issued to Silas H. Ken- 
yon and Milton C. Jeffers. Aug. '47, 18,7. Also, the Patent 
Eight, for the whole United States,for Dorman's Patent 
Self-Lubricating Axle and Journal for Carriages, under 
Letters Patent No 57,100, issued to Lathrop Dorman.Amr. 
14, 1866. The above are worthy the attention of all wish- 
ins an interest in valuable patents. Also, for sale, 300 
Greene's Pat. Riiles. Apply to HKNRY (.■>. DENNY, Ad- 
ministrator of the Estate of James C. Merrill, 37 Court 
Square, Boston, Mass. 



99 fiCid S0LD IN n MONTHS. " Hun- 

Mij£f\J\r\r ter'o Guide and Trapper's Companion. 
The ONLY "Guide" at a low price. It is complete. Tells 
how to hunt, trap and catchall animals irom mink to 
bear. All about traps, boats, etc., etc. Tannin si secrets, 
all kinds. It is the book. N early 100 pages, well printed 
and bound.and costs only 25c. A Maine trapper writes: 
"Iliad FIVE TIMES mv usual success last season, and 
oweit all to your valuable book." Sold everywhere. 
23d thousand just out. Mailed free, for onlv25c, by the 
publishers. HUNTER & CO., 

Hinsdale, N. H. 



SCHWEITZER PATENT BOLT CO., 
Greenpoint. L. I. Office ViO Chambers St., New York. 
Machine Bolts, Forced Nuts, Washers, Lag Screws, etc., 
cheap. Bolts made by this Company arc superior in 
strength and iinish to any in market. 

GREAT IMPROVEMENT IN CRUSHING 
ana G-rincline;. To Miners, Ironmasters, Manufac- 
turing Chemists, Superphosphate Makers. Bone Grinders, 
Dyewood Workers, etc., etc.— E. P. BAUGH'S Patent Sec- 
tional Crushing and Grinding Mills, for reducing to pow- 
der rocks, ores, slag, bones, logwoods, all kinds of mine- 
ral gu ,uio, and other tough and hard substances. For il- 
lustrated circular address BAUGH & SONS, 20 S.Dela- 
ware ave., Philadelphia. 

FIRST-CLASS MACHINE SHOP 

TjX)K SALE— With a full equipment of Ma- 

1 chinery, Tools, Patterns, etc., used in the manufac- 
ture of Engine Lathes, known throuslioti t the country 
for their superiority. A rare chance for one or two par- 
ties. Profits 20 per cent, and an excellent run of custom. 
The party has other business which needs bis closest at- 
tention. Address, for two weeks, 

H. M. GARNER, Providence, K. I. 



BEECHER'S 

SEKIIOSS IN 

PLYMOUTH PULPIT, 

Are being read by people of every class and denomination 
all over this countrv and Europe. They are full of vital, 
beautiful religious thought and feeling. Plymouth Pulpit 
is published weekly. and eonuinsMr. Beecher's ScsnuoriB 
a d Pi%yers,inform suitable for preservation*; binding. 
For sale bv all newsdealers. Price 10c. Yearly subserip- 
tionsreccived by the publishers, S3, giving Two handsome 
vols, of over 400 pp. each. Half-yearly $1*75. A new and 
superb Steel Portrait of Mr .Beech er presented to all year- 
ly subscribers. Extraordinary offer! PLYMOUTH PUL- 
PIT ($3), and THE CHURCH (J^ION(2\50),aii unscctarian, 
Independent, Christian Journal—lO pp., cut and stitched* 
clearly printed, ably edited, sent to 1 address for 52 weeks 
for $4. Special inducements to canvassers and those 
getting up cl ubs. Specimen copies, p outage free, for 5c. 
J^b'fORD & CO.,Pubs.,39ParfcKow,New York 



PATENT IMPROVED BAND-SAW MA- 
Chines manufactured and sold by FIRST & 1 ^YI- 

BIL, 452, 454, and 156 10th Avenue, between 35th and 36th 
sts. , N.Y. citv. We also offer Hand Saw Blades, imported 
and domestic, of the best qualities at reduced prices. 
Send for Circular and Price List. 

CMCIMAJI BMSS WORKS. 

ENGINEERS' AND 

STEAM FlTTEBS' BRASS WORK. 

BEST QUALITY AT VERY LOW PRICES. 

F. LUMKENHEIMEH, Prop'r. 

TJOMLNY AND SAMP MIlLS.— 
1_1_ The only Self-Feeding, Discharging, and Separat- 
ing Mill in use. For Mills and Territory, address 

J. DONALDSON*. Rock-ford, 111. 



CHINGLE AND HEADING MACHINE— 

O Law's Patent. The simplest and best in use. Shingle 
Heading and Stave Jointers, Stave Cutters, Equalizers 
Heading Turners, Planers, etc. Address 

TREVOR 4 CO.,Locl:port,K.Y 



HBOARDMAN, Lancaster, Pa.— Superior 
• Patent Cork -cutting Machinery. Hard-laid Twine, 
Cord, and Rope Machinery, with Pat. Stop & Condenser. 
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VAN NOSTRANJD'S 

Eclectic Enfineerini Magazine. 

No. 10, For October, Now Beady. 

CONTENTS : 

Modern Mechanical Science ; Seat-coast Defense ; Sew- 
age Carried by Water; The Alloys of Aluminum with 
Copper ; Submarine Railways; Indicator Cards; Lead 
as a Covering for Roofs; Steam-engine Performance; 
French Military Telegraphs ; White Pig Iron in the Bes- 
semer Process; Modem Ordnance ; The Ellerhausen 
Process; Pile Driving by Gunpowder; Ice Machines and 
Refrigerators ; Popper's Anti-Incrustator for Steam 
Boilers; History ot Watt'p Steam Engine; Permanent 
Way; Steam on Canals; Mechanical Firing of Steam Boil- 
ers ; Accumulated Hydraulic Power; Feed Water; Con- 
densation in Steam Engiiics ; Air in Illuminating Gas ; 
The Mechanical Ventilation of Mines; Boiler Explo- 
sions; on Canting Rails; The Resistance of Armor Plates' 
Paragraphs ; Iron and S-teel Notes; Railway Notes; New 
Books ; Miscellaneous. 

TEEMS : 

FIVE DOLLARS PER ANNUM, PAYABLE IN 

ADVANCE. SINGLE NUMBERS 50 CTS. 

An extra Copy will be supplied gratis to every Club of 
Five Subscribers, at $5 each, sent in one Remittance. 

D. VAN NOSTRAND, Publisher, 

23 Murray st. and 27 Warren St., New York. 

ff-F" Copies of our new Catalogue of American and 
Foreign Scientific Books, 56 pp. Svo., sent to any address 
on receipt of six cents in postage stamps. 



BAIRD'S BOOKS 
For Practical Men. 

LIST NO. 9. 

Regnault's Elements of Chemistry, Illustra- 
ted by nearly 700 wood engravings. Nearly 1,500 
pages. 2 vols., 'Svo $i0 00 

Reid's Practical Treatise o n the Manulacture 
of Portland Cement. Illustrated by plates and wood 
engravings. 8vo $1 00 

Sloan's Arrierican Houses. — A Variety of Origi- 
nal Designs for Rural Buildings. 26 colored illustra- 
tions. Svo S3 50 

Shunk's Practical Treatise on Railway Curves 
and Location for Young Engineers. Pocketbook 
form SI 50 

Smeaton's Builders' Companion. Illustra- 
ted $1 50 

Smith's Practical Dyers' Guide. Nearly 800 
recipes, with dyed patterns annexed. Svo. .$25 00 

Smith's Dyers' Instructor. 800 Recipes. 
12mo $s oo 

Smith's Parks and Pleasure Grounds. 
12mo $2 25 



$3r* The above or anyofmyBooks sent by mail, free of 
postage, at the publication prices. My new revised and 
enlarged Catalogue of Practical and Scientific 
Books, 73 pp. Svo, now ready, complete to Sept. 1, 1S69, 
will be sent, free of postage, to any one who will favor 
me with his address. 

HENRY CAREY BAIRD, 

Industrial Publisher, 
406 Walnut St., Philadelphia, Pa. 



THE 



Architectural Meview, 



American Builder's Journal. 

By SAMUEL SLOAN, Architect. 

Volume 1, bound in extra Cloth, now ready. Price $7 50 

S3?" This Review is Royal Octavo, and published Month- 
ly. Each part containing sixty-four pagesof letterpress, 
together with eight full-size page illustrations— the lat- 
ter mainly in wood, but occasionally in lithography or 
chromo-hthography. The terms are Fifty Cents peii 
Monthly Part, or Six Dollars per Annum, payable 
invariably in advance. Specimen numbers furnished on 
receiptor the subscription price. All orders should be 
addressed to the Publishers, 

Claxton, Rcmseii & Haffelfinger, 

819 and 821 Marlret Rt .. Philadelphia, Pa. 



Excelsior Lubricator 

For Cylinders of Engines. The most durable and best 
oil cup, manufactured by B. E. LEHMAN, Lehigh Valley 
Brass Works, Bethlehem, Pa. Send for desc'ive circular. 



Pevey's Cupola, 

WARRANTED to Melt, with one tun ot 
Goal, 2000 lbs. of Iron moke than anv other Cupo- 
la now in use. ABIEL PEVEY, 
Pateniee and Proprietor, Lowell, Mass. VaiiTuyi& Co., 
No. Ti'd Cherry St., New York, agents. 



MAYS & BLISS, 

ANUFACTCRERS of PATENT SCREW 

and Lever Presses, Power Presses, Double-acting 

Presses, Cutting and Stamping Dies, 

Machinery for Petroleum Cans. 

Tinner's Tools made to Order. Plymouth St., near 
'Catharine Ferry, Brooklyn, N. Y. 



Bridesburg Manf'g Co., 

OFFICE No. 65 NORTH FRONT STREET, 
PHILADELPHIA, PA., 

Manufacture all kinds of Cotton and Woolen Machinery 
Including their new 

SELF- A CT1NG MULES AND L O OMS, 
Of the most approvedstyle. Plans diawn and estimates 
furnished for factories of any size. Shafting and mill 
gearing made to order. 
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THE 

Mod Exposition, 

Nos. 35 and 37 Park Place, 

NEW YOKK. 
This consists of a 

Perpetual Fair 

)f New Inventions and Manufac- 
.ured Articles of every description, 
^or terms, etc., see The Whxtlock 
Exposition Recorder (specimen 
copy sent free), a Semi-Mont nlyjour 
nal, $1 per annum. Agents wanted. 



PORTABLE STEAM ENGINES, COMBIN- 
ing the maximum of efficiency, durability and econ- 
omy, with the minimum of weight and price. Th«B|re 
widely and favorably known, more than 700 being iaroe. 
All warranted satisfactory or no Bale. Descriptive circu- 
lars Bent on application. Address 

J C HOADLEY & CO. Lawrence .Mass 



WROUGHT IRON 

Beams and Girders. 

THE Union Iron Mills, Pittsburgh, Pa. The 
attention of Engineers and Architects is called to 
our improve* Wrought-iron Beams and Girders (patent- 
ed), in which the compound weld? between the stem and 
flanges, which have proved so objectionable in the old 
mode of manufacturing, are entirely avoided, we are 

Prepared to furnish all sizes at terms as favorable as can 
e obtained elsewhere. "For descriptive lithograph ad- 
dress the Union Iron Mills. Pittsburgh, Pa. 21 tf 



PARKER POWER PRESSES, 




Are what are universally known as the 

« FO WLEK PRESS, > 

improved, and are vHthout a rival as regards strength and 
durability, combined with deiicacy of adjustment of the 
Punch. NOTICE is hereby given'that the 

STILES POWER PRESS 

Is a direct txprixgejiext op oi;r patent dated April 
17,1855, and reissued Aug. 24, 1809, and all parties are 
hereby cautioned against buying- or using said 
presses without our permission. 

PARKER BROTHERS. 

West Mcriden,Conn. 
New York office with CHAS. PARKER, 27 Beekman st. 




HEATING FACTORIES. 



THE BEST PUNCHING PRESSES ARE 
made by the Inventor and Patentee of the famous 
Eccentric Adjustment. Infringements upon said Patent 
will b e severely dealt with. N. C. STILES, 

Middletown, Conn. 

roRFamilyuse— simple.cheap, reliable, Knits everything, 
6 AGENTS W.'.NTEO. Circular and sample stocking FREE, 
Address HINKLEY KNITTING MACHINE CO,, Bath, Me. 



WOOD WORTH PLANERS a SPECIALTY 
—From new patterns of the most approved stvle 
and workmanship. Wood-working Machinery generally. 
Nos. 24 and j6 Central, corner Union street, Worcester, 
Mass. Warerooms. 42 Cortlandt street, New York. 

WITHETtBY, HUGO & RICHA.UDSON. 

BURGESS NON-CONDUCTING BOILER 
CEMENT (Snyder's Patent) for sale or applied to 
Boilers, Pipes, Generators, Fire Boxes, Heaters, etc, etc. 
Saves25 percentin Fuel, and "will stand anv degree of 
heat. Send forcircular. JOHN P. RlDEK 

47 Dey St., New York. 



CAMDEN 

Tool and Tube Works, 

Camden, N.J. Manufacturers ot Wrought Iron Tube, 
Brass Work and Fittings ( and all the most improved 
TOOLS for Screwing, Cutting, and Fitting Pipe. Screw- 
ing Machines for Pipe, of rive different sizes. Pipe Tongs, 
Common and Adiustable; Pipe Cutters, Pipe Vises.Taps, 
Reamers,Drills, Screwing Stocks, and Solid Dies. Peace's 
Patent Screwing Stocks, with dies. No. llScrews % %, 
y,, -VPipe. Price complete, $i0. No, 2 Screws, 1, \% AM 
2 Pipe, $20. No. « both screws and cuts off, 2^,3, 3K,4,£<S5. 



W. BACON — 

Consulting Engineer, 84 John st.. New York.— 
^special attention given to Erecting Machinery, Shaft- 
ing, and Belting. The Indicator applied to Steam En- 
gines. Instruments furnished and Instruction given. 



Patent Self-Feeding hand Rip-Saw Machine 
has no equal— does the work of 3 men. Guaran- 
teed as represented. WM. H. HOAG, Manufacturer, 214 
Pearl st., N. Y. P. O. Box 4,245. Agents wanted. 



To Electro- Platers. 

ATTERIES, CHEMICALS, AND MATE- 

j? IALS. in sets or single, with books of instruction, 
anufactured and sold by THOMAS HALL, Manufactur- 
ing Electrician, 19 Bromfielcl st., Boston, Mass. Illus- 
trated catalogue sent free on application. 



B 



OTOOKS, DIES, AND SCREW PLATES 

O Horton's and other Chucto. JOHN ASHCKOFT, SO 
John St., New York. 



16 tf 



L. W.Pond's New Tools. 

"VTEW AND IMPROVED PATTERNS— 
JSS Lathes, Planers, Drills, Milling Machines, Boring 
Mills, Gear and Bolt Cutters, Punches and Shears for 
iron. Dealer in 




Works at Worcester, Mass. Office, 98 Liberty St., N. Y. 
S. N. HAKTWELL, General Agent. 



("1AST STEEL Name Punches, Letters, and 
I Figures—all sizes and styles, and for all purposes, 
made by ROBERT ROGERS. Letter Cutter, 

26 Spruce St., S. E.cor. William St., New York. 



CATALOGUES SENT FREE. 

MATHEMA TICAL INSTRUMENTS, 112 pages. 
OPTICAL INSTRUMENTS. 72 pages. 
MAGIC LANTERNSand STEREO fTICONS, 100pp. 
PHILOSOPHICAL INSTRUMENTS, 84 pages. 
JAMES W. QUEEN & CO., 

924 Chestnut St., Philadelphia, Pa 



$2,000 A YEAR, AND EXPENSES 

To agents to sell the celebrated WILSON SKWING MA- 
CHINES. The best machine in the world. Stitch alike 
ox both sides. First machine on trial. For further 
particulars address 

THE WILSON SEWING MACHINE CO., 
Cleveland, Ohio, Boston, Mass., or St. Louis, Mo. 



O BALL & CO., Worcester, Mass., Manu 

XV» iaciurers ot Woodworth's, Daniel's, and Dimen- 
sion Planers; Molding, Matching, Tenoning, Mortising 
Shaping, and Boring Machines; Scroll Saws, Re-Sawing, 
Hand Boring, Wood Turning Lathes and a variety ot 
other Machines for Working Wood. Also, the best Pat- 
ent Door, Huh, and Rail Car Mortising Machines in the 
world. 53?" Send for our Illustrated Catalogue. 
RICHARD BALL. E. P. HALSTED. 



TRON STEAMERS, HULLS, & LIC1HTERS. 

J. Estimates & Specifications furnished on application. 
HENRY J. DAVIbON, V Liberty St., New York, Agent 
forPuscy, Jones & Co. 21 tf 



AGENTS ! 

Mead This! 

E WILL PAY AGENTS A SALARY 

of $30 per week and expenses, or allow a large 
commissi" 1 - , to sell our new and wonderful inventions. 
Address M. WAGNEK & CO., Marshall, Mich. 




ANTED — AGENTS — $75 

to §200 per month, everywhere, 
male and female, to introduce the 
GENUINE IMPROVED CO VI- 
MONSENSE FAMILY SEWING 
MACHINE. This Machine will stitch, hem, fell, tuck, 
quilt, cord, bin*, braid, and embroider in a most superior 
manner. Price only $18. Fully warranted for five years. 
We will pav $1000 for any machine that will sew a stronger, 
more beautiful, ormore elastic seam than ours. It makes 
the "Elastic Lock Stitch." Every second stitch can be cut 
and still the cloth cannot be pulled apart without tearing 
it. We pay Agents from $75 to $:>00 p r month and expen- 
ses, or a commission from which twice that amount can 
be made. Address SECOMB & CO., 

Pittsburgh, Pa., Boston, Mass., or St. Louis, Mo. 
CAUTION.— l)o not be imposed upon by other parties 
palming off worthless cast-iron machines, under the same 
name, or otherwise. Ours is the only genuine and really 
practical cheap machine manufactured. 

ASHCROFT'S LOW- WATER DETECTOR 
will insure your Boiler against explosion. JOiiN 
ASHCROFT,50Johnst., New York. 16 tf 



WANTED— AGENTS— To sell the AMER- 
ICAN KNITTING MACHINE. Price S25. The 
simplest, cheapest, and best Knitting Mackine ever in- 
vented. Will knit 20,000 stitches per minute. Libera! in- 
ducements to Agents. Address AM ERICAN KNITTING 
MACHISTE CO., Boston, Mass., or St. Louis, Mo. 



BENT, GOODNOW & CO., 
Boston, Mass., Agents for the sale ot Patents. FOR 
SALE— A variety of verv \ ahiable " Rights." Sent stamp 
for THE PATENT STAR, 

Containing descriptions of each. 

OICHARDSON, MERIAM & CO., 

JLsj Manufacturers of the latest improved Patent Dan 
iels' and Woodworth Planing Machines, Matching, Sash 
and molding, Tenoning, Mortising, Boring, Shaping Ver- 
tical and Circular Re-sawing Machines, Saw Mills, Saw 
Arbors, Scroll Saws, Railway, Cut-off, and Rip-saw Ma- 
chines, Spoke and Wood Turning Lathes, and various 
other kinds ot Wood-working Machinery. Catalogues 
and price lists sent on application. Manufactory, Wor- 
cester. Mass. Warehouse, >07 Liberty st., New York. ITet 

P O WE E l doMs^s*^ 

Spooling, Winding,Beaming,Dyeing,aud Sizing Machines 
St:lf-Actiug,Wool-Scouriug Machines, llvdra Extractors 
Also, Shafting, Pulleys, and Seii-Oning AdjusableHan 
ers, manuf'd by TBOS.WOOD, 3106 Wood st., Philad'a.Pa 



, WOODBURY'S PATENT 

Planing and Matching 

and Molding Machines, Gray & 'Wood's Planers,Self-oiling 
Saw Arbors, and other wood working machinery. 

S. A. WOODS, 5 SI Libei ty street, N. Y.; 

Send for Circulars. { 67 Sudbury itreet, Boston. 



BOILER FELTING SAVES TWENTY- 
Ave per cent of Fuel. JOHN ASHCBOFT, 

16 tf 50 John st. New York. 
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HE INVENTOR'S AND MECHANIC'S 
.1. GUIDE.— A valuable book upon Mechanics. Patents, 
and New Inventions. Containing the U.S. Patent Laws, 
Rules and Directions for d«ing business at the Patent 
Office: il:.' diagrams of the best mechanical movements, 
with descriptions; the Condensing Steam Engine, with 
engraving and description ; How to Invent ; How to Ob- 
tain Patents ; Hints upon the Value of Patents ; How to 
sell Patents ; Forms for Assignments ; Information upon 
the Rights of Inventors, Assignees and Joint Owners; 
Instructions as to Interferences, Reissues, Extensions 
Caveats, together with a great variety of useful inform a- 
' ton in regard to patents^new inventions, and scientific 
subjects, with, scientific tables, and many illustrations 
li'S pages. This vi a most, valuable-, work. Price onlv 25 
c«i)tB. Address v. i;>™ A CO.. 37 Park Row. N. Y 

OBERT McCALVEY, Manufacturer oi 

HOISTING MACHINES AND DUMB WAITERS. 
602 Cherry st., Philadelphia, Pa. 
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TEAM AND WATER «AGES, STEAM 
O Whistles, Gasre Cocks, and Engineers' Supplies. 
16 tf .TOHS ASHOROFT. 50 '.lohn '■!.. New York. 
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BUERK'S WATCHMAN'S TIME DE- 
TECTOR. —Important for all large Corporations 
and Manufacturing concerns — capable of controlling 
with the utmost accuracy the motion of a watchman or 

Eatrolman, as the same reaches different stations of his 
eat. Send for a Circular. J. E. BUERK, 

P.O.Box 1,057, Boston, Mass. 
N. B.— This detector is covered by two D. S. patents. 
Parties using or selling tl lese instruments w-ithout autho- 
rity from me will be dealt with according to law. 



HP WISS, HAYES & CO, Man'frsof Engine 

JL Lathes, Planers, & SUapers, Shafting, Pulleys.Gearinsr. 
Contractors for all kinds of machinery, New Haven, C't. 



"*OR SALE.— 

The Patent of a Trunk Clasp Caster. Address 

J. H. BURNETT. Wilhamstown, N.Y. 



CS i i A f\ Howl made it in G months. Secret 
tD £ l"XV/« & sample mailed free. A.J. Fullam, N. Y 



FIRST-CLASS MACHINERY, 

T>UILT BY HE WES & PHILLIPS, of New- 

13 ark. High and Low-Pressure Steam Engines and 
Boilers, SugarMills, Mining Machinery, Engine and Hand 
Lathes, Drill Presses, Shaping and Slotting Machines, 
Planing and Bolt-Cutting Machines, Punching, Shearing, 
and Drop Presses, etc.. Railroad Car Axle Lathes, Gear 
Cutters, Shafting, Pullevs, and Hangers, and Machinists 
Tools of all kinds for sale by 

D. P.DAVIS 46 Cortlandt St., New York, 



WROUGHT-Iron Pipe for Steam, Gas, and 
Water; Brass Globe Valves and Ston Cocks, Iron 
Fittings, etc, JOHN ASHCKOFT .50 John St., N. Y. 



LATHE CHUCKB— HORTON'S PATENT 
—from 4 to 36 inches. Also for car wheels. Address 
E. HORTON & SON, Windsor Locks, Cona. 



VINEGAR.— How Made from Cider, Wine, 
Molasses, or Sorghum in 10 hours, wittiout using 
drugs. For circulars, address F. I. SAGE, 

Vinegar Maker, Cromwell, Conn. 

HAIR AND WOOL FELT for sale by the 
square foot, or boilers covered by contract. 
HENRY J. DAVISON, 77 Liberty st., New York. 



W 
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OODWORTH PLANERS— Iron Frame 

18 to 24 inches wide. $125to$i50. 

S. C. HILLS, 12 Piatt St., New York. 



IMPROVED ALUMINUM BRONZE 

Hunting Case Watches. 

From the Scientific American oi 
April 11, 1868. 
The color of the metal close- 
ly resembles that of 18c. gold, is 
more grateful to the eye and its 
Juster brilliant," etc. 

When desired these watches 
will be sent to any express office, 
and permission of examination 
granted upon payment of freight 
charges. 

Description of goods and meta 
sent free upon application. An 
inspection of my goods is earn 
estly solicited. 

J. D. HUGUENIN VUILLEMIN 
No. 44 Nassau st., New York 
-For sale by all respectable dealer 
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THE ABOVE OCT REPRESENTS OUR 
patent circular saw with movable or inserted teeth, 
for which we claim the following advantages over all 
others :— 

The shanks .">f our saw teeth are elastic. :nul exert a 
uniform distt ision in the sockets. The stability of the 
plate is in no way affected by inserting new sets of teeth. 

Each tooth may be independently adjusted to the cut- 
ting line. 

No rivets, keys, or other objectionable appliances are 
employed in connection with the teeth ; they are as sim- 
ple in construction as a nut for a bolt, and a3 easily ap- 
plied. 

In short all the difficulties heretofore experienced in 
the use of movable teeth for snws, are fully met and ob- 
viated by this indention. 

The Subscribers manufacture the " W. G. TUTTLE'S 
Patent Ckoss Cut Saws," J. H. TUTTLE'S Patent 
Double Hook Tooth Saws:" also, Cast steel Circular 
and Long Saws. SimTe and Double Cylinder and other 
Powerand Hand Prii.'mg Machinery. 

52?" Our Illustrated Catalogues sent free to all, who 
will please address us. 

R. HOE & CO, Manufacturers, 

20 tf 29 and Si Gold St.. New York. 
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HE COLLINS METAL WATCH FAC- 
TORY.— Full Jeweled Hunting Levers— Gents and 
Ladies' sizes. 

The Si"' Watches, in appearance, and for time, are equal 
to gold ones costing SeiO. Those of extra fine finish, at 
$30, are not surpassed by $200 gold watches. For TIME, 
ELEGANCE, E1MISH, and 1)1 KATSILITY, no imitation 
of gold can begin to compare with the Collins Metal 
Excepting the intrinsic value, it is c-qnal to gold. 
Chains from $2 to $8. 

JEWELRY.— We are inaijutaetiiring all kinds of Jew- 
elry of the Collins Metal. Pins. Earrinis, alcoves Buttons, 
Lockets, Studs, Finger Kings, Bracelets, Charms, 
Odd Fellow and Masonic, Tins, etc., all of the latest and 
most elegant styles, and fullyequal to sold in appearance 
and wear. 

TO CLUBS.— Where six Watches are ordered at one 
time, we will send one extra Watch free of charge. 

Goods sent to any part of the Dnitec! States bv express, 
to be paid for on delivery. Money need not be sent u ilh 
the order, as bills can be paid when goods lire taken from 
the express office. Customers must pav all express 
charges. We emplovno Agents: orders, therelorc.must 
oe sent directly to us. In ordering, write plainly the 
name, town, county, and State. Customers in the city 
will remember that our only office is 
No. 335 Broadway, cor. Worth St., (up stairs), New York. 
C. Is. COLLINS & CO 

STni(Y~T6 _ $250~PCT _ Month Guaranteed— 
JL V \J Sure Pay.— Salaries paid weekly to Agents ev- 
erywhere, selling our pat. everlasting white wire clothes 
line. Call at or write for particulars to the GIRAEJ) 
WIRE MILLS, 201 North 34 St., Philadelphia, Pa. 



EASS02JS' PATEJfT 

Sura-Convex Auaers 
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ijif The front or working faces of these 

jjii Augers and Bits are Concave, and the 

ijlij rear faces are Convex. This peculiar 

ij»i| construction gives great strength to 

V 4 the twist, removes undue friction, and 

in requires less power to use than the 

'i, ',',, ordinary auger or bit. They are adapt- 

'!/ ed f'»r all kinds of wood—hard or soft 

.-'* $n —and specially adapted for all kinds 

i | J of wood-boring machinery, and for 

~y>W boring hubs, pumps,etc. They do not 

fi' > require to be withdrawn for clearance, 

i* ) mtl will bore at any angle of the 

/?',->■ W0 ° d ' 

1 1 il ipi i ; r lie ianT'f Co, 

SOLE MANUFACTURERS 

Warehouse, 31 Beekman st., N Y 
t J. M. WATKIUS, Agent. 

~MEmU€K~&~SONS7 

PATENT 

Safety Moist 

ACCIDENTS 

Caused by Breaking of 

Hoisting Hopes, 

Absolutely Prevented. 

Address 

MERRICK & SONS, 

130 Washington avenue , 
Philadelphia, Pa. 

X A DAY. — 33 new articles for Agents. 

nt fkjse. H. B. SHAW, Alfred, Me . 

ILL US TRA TED CA T- 

alogue of P. S. STUBS' Tools and Filcs,Twi.-t Brills anil 

Chucks, Screw Plates and Taps. .Maehine Scre'A's.hltnery 

Wheels, Foot Lathes, etc. GOOBNOW & WIOIITMAN, 

26 eowtf 'Z3 Cornliill, Boston. 




GREAT ATLANTIC AND PACIFIC 

TEA COMPANY, 

NO. 8 CHURCH STREET* 
P. 0. BOX 5506, NEW YOUK. 

An organization of capitalists for the purpose oi im- 
porting; Teas and distributing them to Merchants through- 
out the country at Importer's prices. Established lli69. 
Send for frice List. 
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Advertisements will be admitted on this page at the rate of 
§1. 00 per line. Engravings may head advertisements at 
the same rat<z per line, by measurement, as the letter- 
press. 




565 and 567 BROADWAY, 

MANUFACTURERS OF 

ENGLISH STERLING 



TEE FACILITIES OF BALL, BLACK & 
CO. FOR MANUFACTURING, ENABLE 
THEM TO OFFER A LARGER VARI- 
ETY OF PATTERNS, AND AT LOW- 
ER PRICES THAN ANY OTHER 
HOUSE IN TEE TRADE. 



UO PIANO CO.N.Y.,want liard working 
a )C5 • Young Men at their own homes. Good Fay. 

JC. HARTLEY, Superintending Mill- 
• wright, in construction of Mills, and Draftsman of 
Machinery, Quincy, 111. Posioflice Box 1137. 

W. VANDERBILT, Consulting Engi- 
i neer & Contractor. Cor.Av. D & E.lSth st.,N.Y. 



A VALUABLE PAT. RIGHT for sale or 
exchange for other property. For particulars in- 
quire of J. I. BAHINGER, Germantown, Col. Co., N. 1. 

WANTED— 
To Buy Cheap— 1 Tenoning Machine.with orwith- 
>out Capes ■ 1 Foot Mortise Machine; 1 Molding Machine. 
Must be a rood article, either new or 2d-hand. Address, 
with price.'descriptioii, etc. ,N.Bourne,Cedar Rapids ,Iowa. 



I FRENCH BAND SAW MACHINES.SAWS, 
1 Taper Files, etc., Machines for Scroll, Re-sawing, 
and Log ; Mousin & Co.'s Band Saw Blades, all Sizes, on 
hand andniade to order. ^. t ,, 

AllStylesof Band Saw Machines in operation at Ma- 
hogany "Mill, 10th St., E. B.. 

8 G-F.OKGE GUEUTAL, 

Sole Agent for the U. S..S9 West 4th St., N. Y. 



T?OR SALE, Steam Saw Mill at LongBrancli, 
V N. J., Engine 40-11. P. Planer, and other Machinery, 
for doin" all kinds of Mill Work. All New and in good 
order. A good chance for a Practical Business Man. In- 
quire of N. W. TKOUTMAN, 

Long Branch, N. J. ' 



SEVEN TOOLS IN ONE.— Try Square.Cali- 
pers, Wire Gage, Dividers, Kule, Level, and Plum. 
Keavy Brass. Sent by Mail. Price $1. 

J. MILL & CO., Skaneateles, Onondaga Co., N.Y. 



PATENT RIGHTS SOLD ON COMMIS- 
SION, and Valuable Inventions introduced by the 
most experienced Patent Salesmen in the Union. Can 
refer to over one hundred inventors for whom we have 
acted. E. E. ROBERTS & CO., 

Consulting Engineers, la Wallst.,New York. 



Magic Lanterns, 

OTEREOPf ICONS, DISSOLVING VIEW 

O Apparatus, with improved Calcium Light, and bril- 
liantly colored Photographic Views on Glass. An attract- 
ive Public Exhibition, easily managed, and pays well. 
Send for catalogue. J. H. McALLLriTKK, optician, 
49 Nassau St., New York. 



Office Lower Appomattox Co., \ 
Petersburg-, Va., Sept. 25, 1869. S 

BUILDERS OF DREDGE EOATS WILL 
Please send Plans and Prices of a Dredge to dredge 
in sand to a depth of from 4 to 16 feet, 150 cubic yards 
per hour, and discharge the same sideways, from ¥15 to 
a^feet bv cars on a pontoon railroad, or by shoots, or 
any durable fixture. State price of dredge separate and 
time of delivery. H. P. B1KD, 

Engineer and Superintendent. 




(STAEEETT'S PATENT.) 

Uuequaled for practical utility bv any machine in the 
world. It saves 90 per cent in time and labor, cutting 10 
to 12 pounds of meat sufficiently fine for pies in 

FOUB MINUTES. 

It also cuts Sausage meat, Hash, Fish, Fruit, and Vege- 
tables of all kinds, with marvelous rapidity and ease. 
It does not grind or tear the meat into strings, but cuts 
it evenly, and to anv required degree of fineness. It is 
the only really practical machine for the purpose ever 
invented. For 

Hotels,R6stanrants,& BoarcLliiflrhonsBs 

It is indispensable,whlle no Kitchen is complete without 
it. All who have used it speak of it in the highest terms 
of praise. The 

Wo. 4 Hand Machine, 

For cutting Sausage meat (cutting 25 lbs. in 8 minutes), 
is pronounced superior,for Butchers' use, to any machine 
now in market. For sale by all dealers in Hardware, Ag- 
ricultural Implements, House Furnishing Goods, Kitchen 
"Utensils, etc. A liberal discount to the trade. 

D. A. NEWTON & CO., Gen'lAg'ts, 

38 Cortlandt st., New York. 

Active energetic Canvassing Agents wanted, to whom 
extra inducements are offered, and exclusive territory 
given. For terms and all particulars, address as above. 
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We Put Genuine Walfham Watches 

Into the hands of purchasers in any State, Territory, 
Town,ViUag«,or Frontier Settlement at the Lowest New 
York Wholesale Prices. The Express Companies take 
them from us and deliver them to the customers in any 
part of the Union, however remote. The package can be 
opened, and the watch examined, and not till then is the 
purchaser required to pay for it ; and if,on examination, 
it is not satisfactory, there is no obligation to receive it. 
Our descriptive and illustrated Price List gives full in- 
formation in regard to the watches.and our plan of send- 
ing them by express. Everyone should have a copy; 
we send it postpaid on application ; no return stamps re- 
quired. When you write, please state that you saw this 
in the Solent rrio American. HOWAKD & CO., 

Jewelers and Silversmiths,No.G19Broadway,New York. 




SAVES 40 PEE CENT IN FUEL. 

SIMPLE, SAFE, & DURABLE. 

SEE SCIENTIFIC AMERICAS OCT. 2. 

Please Send for Circulars. 

Postofflce Box > KASSON & CO., 

5195. ! 11!) Broadway, N. Y. 
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TTIDDER'S PASTILES— A Sure Relief for 
XX. Asthma. STOWELL & CO., Charlestown, Mass. 

OaH Tanned Belting 

Manufactured by C. W. Amy ,301 Cherry St., Philadelphia. 



■Bolt-Cotter 

% Ncw In vent ion... ADDfiZSS, 
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iteynolds' 

Turbine Water Wheels. 

No Complex, Duplex, or Triplex 
complications. All such are costly, 
|f perishable, easily clogged, inaceessi- 
IP Die. Mill Gearing, Shutting:, and Pul- 
leys. Send for Illustrated Pamphlet. 

GEORGE TALLCOT, 
96 Liberty St., New York. 



THE GENUINE 

Co es Screw Wrenches, 

WITH A. G. COES' PATENT LOCK FERRULE, 

Manufactured by 

A. G. COES & CO., 

Successors to L. & A. G. Coes, 

Worcester. Mass. 

ESTABLISHED IN 1839. 



.send for Circulars 




VHIL4delph\N 

«3 market st 
*A\&^y® Boston, 

<OAW- ^ | 3 D oANE ST. 



COTTOI AJSTD WOOL 

SHODDY PICKERS 

Of the most approved English pattern, built by 

Kiel! Alii) K JTSOA" Lou-ell, Mass. 



SMITH & WOODS* 
Improved Invalid Bedstead, Patented July 6th,1869. 
Especially adapted for use in families and hospitals. Pro- 
nounced by Physicians and Surgeons the best thing ever 
seen in this line. Send for descriptive circular to 

F. H. SMITH, North Hebron, N.T. 
State and County Rights for sale. 



BOGARDUS' Fccentric Mills for Grinding 
Bones, Sugar, Clavs, Salts, Guanos, Pot Shells. Ores, 
Feed, Drugs. Spices. Tobacco. Coffee, Paints, Printers' 
Inks, etc. JAS. BOGARDUS, cor. White & Elmsts.,N.T. 




M. O'KEEFE, SON & CO.'S 

'HEED CATALOGUE 

AND GUIDE TO THE 

FLOWER KM) VEGETABLE 

GARDEN, FOR 1870. 

Published in January. Every lover of flowers wishing 
this new and valuable" work, free of charge, should air- 
dress immediately M. O'KEEFE, SON & CO.,EIIwanger 
& Barry's Block, Rochester, N.Y. 



BOOT'S 
WROUGHT IRON SECTIONAL 




I^HE Position of this Boiler as absolutely 
_ safe from disastrous explosion, economical in fuel, 
and as a thoroughly reliable, durable, practical, and ef- 
ficient Steam Generator, is fully established, as evinced 
by the sale of about One Hundred and Fiftv Boilers, the 
sale, to many purchasers, of a second one after tiial of 
the first, and by the experience of those who have used 
it Its safety is self-evident, it not being built of any 
dangerous materials, as large wrought iron plates, con- 
taining unseen defects, nor cast iron, which cracks and 
gives way instantly, but being composed of the best 
Wrought Iron Boiler Tubes, tested to 500 lbs. pressure, 
water and steam inside of them, and having no large 
sheet iron, shell to explode. Its economy of fuel, and 
many other advantages.resul tine: from its sectional form, 
as lightness, low freight, facilitv of enlargement, etc., 
are equally evident upon examination. Its use secures 
the economy of high pressure wilfcout danger. In view 
of the thousands oi victims maimed or murdered by all 
the common forms of boilers, no humane man can afford 
to incur the risk of usiner a boiler in which such fearful 
results are possible. They are possible, and some- 
what probable in all Shell Boilers, the danger being 
inherent in the large diameter, and ready to develop it- 
self, at any moment, in an explosion. Root's Safety 
Boiler offers absolute immunity from such results. Send 
or Illustrated Pamphtet. Address 

ROOT STEAM ENOTNE CO., 
Second ave., cor. 38th st., New York. 
A Boiler of 130-H. P. at American Institute Fair until 
Oct. 30,1869. 



WE PUT GENUINE 

HOWARD WATCHES, 

AND SELL NO OTHER— Into the hands , 
of all respectable dealers throughout the country, ; 
of our own manufacture. 

All Genuine Howard Watches are marked " E. Howard 
& Co., Boston." both on the plate and dial, and none 
without such marks are genuine, whoever may sell them. 
If you cannot fin d the real Howard Watches at the deal- j 
ers, send to E.Howard & Co., 114 Tremont St., Boston, i 
Mass., and you will be at once attended to. We have no \ 
connection with Howard & Co. Mi) Broadwav.New York, ' 
as is frequen tl v supposed. K. HOWARD & CO., 114 Tre 
cmoui st., Boston, Mass. 



TRON PLANERS, ENGINE LATHES, 

JL Drills, and other Machinists' Tools, of Superior Qual- 
ity, on hand and ilnishimr. For sale Low. ForDescrip- 
" d Price, address N KW HAVEN MANUFACTUR 



ING CO., New Haven, Conn. 
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171PT7T? —Our New Catalogue of Im- 
1 JLV tld L^Jm proved STENCIL DIES. More than 
Q* OAf \ A MONTH is being made with them 
?PAl/\/ S.M. SPENCER & CO., Brattleboro Vt. 

"^TESTER'S COMBINED CARPENTER'S 

_L i Tool saves one fourth the labor at Weather Board- 
ing. Inquire of the Trade. Send stamp for circular to 
27 Park Row, Hew York. 



THE 



Tanite Emery Wheel. 

Does not Glaze, Gum, Heat, or Smell. Address 
THE TANITE CO., 

Stroudsburg, Monroe Co., Pa. 



" MOUNT SAVAGE ', 

FIBE BBICK, 

US. GOVERNMENT STANDARD, Man- 
• ufactured exclusively by the CONSOLIDATION 
COAL CO., of Maryland, for Blasting, Puddling, Smelt- 
ing, and Glass Fimiaees,and all other purposes requiring 
the BEST QUALITY. Diagrams of shapes, and Trices 
will be furnished by the undersigned. Also, 

George's Creek Cumberland Coal 

By the Cargo, from the Company's famous OCEAN 
MINES. C. H. DALTON, President, 

i Pemberton Square, Boston. 
JAS. S. MACKIE.Vice Pres't, 71 Broadway, New York. 
JAS. A. MILLHOLLAND, 2d Vice Pres't, 

Mount Savage, Md. 



THE NOVELTY IRON WORKS— 
X Foot E. 12th St., and 77 and 83 Liberty St., New York 
Manufacture the most approved Stationary Steam En 
gine, with Variable Cut-otf, now in use. 
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cost. Quarto. PK1CE Twelve 

WOODWARD'S \a m - 
COTTOTRY 

HOMES. 



WOODWARD'S 

NATIONAL 
ARCHITECT. 

A practical workjust 
published, containing 
1000 Designs, Plans, and 
Details to Working 
facale of Country, Su- 
3 burban, and Village 
- Houses,with Specifica- 
tions and estimate of 
Dollars) postpaid.^ 

si sins. $1 50. postpaid. - < 
EO.F..WOODWAIiD,Arehitect 
191 Broadway, 
; New York. 

I Send stamp for catalogue of all 
[ new books on Architecture. 



Gunpowder Pile Driver 

THOMAS SHAW'S PATENT. 

The Company are prepared to sell rights, furnish ma- 
chines, or contract for Driving Piles rj nicker and better 
than by any otker machine. F1ETY BLOWS PEH MIN- 
UTE, AND NO CRUSHING OK SHATTERING. See 
Scientific American of Aug. 14. 

GUNPOWDEE PILE DRIVER CO.. 

505 Minor st., Philadelphia. 



VARIETY IRON WORKSJork, Pa.,Grist & 
Saw Mill Machinery a Specialty. Burnham's Improv- 
ed Turbine Wheel. Iron Railing, Architectural, .Bridge, 
and Car Castings Sen for circular. E. G. SMYSEE, 



H. 



London 4S Cn.nnon street. 

" KOHNSTAMM, 

Manufacturer ot 

ULTRAMARINE, 

And Importer of English, French, and German Colors, 
Paints, and Artists'Materials, Bronzes, and Metals. No.3 
Tryon Row, New York, opposite City HaVL. 

Root's Wrought Iroi Sectional 

Boiler. 

OVER 100 SOLD— TESTED TO 300 lbs., 
no Large sheet-iron shell to explode. Economical 
and Durable. All sizes on hand. Also, Steam Engines, 
Steam Pumps, etc. Send for Pamphlets and PriceLists. 
JOHN B. HOOT, • 
US and 97 Liberty st..New York. 




OILICATE OF SODA, IN ITS VARIOUS 

U forms, manufactured as a specialty, by Philadelphia 
Quartz Co., 783 South 2d St., Philadelphia, Pa. 25 13 



WIBE BOJPE. 

Manufactured by 

JOHN A. ROEBLING'S SONS, 
Trenton N. J. 

JT^OR Inclined Planes, Standing Ship Rigging 
_ Bridges,Ferries, Stays or Guvs on Derricks & Cranes 
Tiller Ropes, Sash Cords of Copper and Iron, Lightning 
Conductors of Copper. Special attention given to hoist- 
ng rope of all kinds for Mines and Elevators. Apply for 
circular, giving price and other information. Send for 
pamphlet on Transmission of Power by Wire Ropes. 



Economy ,Speed 9 Safety. 

TS. DAVIS' Patent Stationary Steam En- 
• gines;— The neatest, simplest, most economical, 
and cheapest of all Automatic Cut-off Engines. Call and 
see one. Manufactured by 

D. P. DAVIS, 46 Cortlandt St., New York 



WARD & STANTON,— 
52 John st., New York, Manufacurers of Im- 
proved Horizontal and Portable Engines, Portable Corn 
Mills, Saw Mills, etc. Send for circular 

nPHE WOODWARD STEAM-PUMPMAN 

X UFACTURING COMPANY, Manufacturers of the 
Woodward Pat. Improved Safety Steam Pump and Fire 
Engine, Steam, Water,and Gas Fittings of all kinds. Also, 
Dealers in Wrought-iron Pipe, Boiler Tubes, etc. Hotels, 
Churches J' , :i.ctori('rt,& Public Buildings, Heated by Steam, 
Low Pressure. Woodward Building, iij and ;s Center st., 
cor. of Worth st. (formerly of 77 Beekman st.), N.Y. All 
parties are hereby cautioned against infringing the. Pat. 
Right of the above rump. G. M. WOODWARD, Pres't. 



m B. Smith's 

PAT. WOOD-WORKING MACHINERY 
Molding, Mortising, Tenoning, Resawing, and Plan 
ing Machines, warranted to be the best in use, and; 
give satisfaction, or be returned within thirty days. 
-'•.■I'm.. || ': - mi | n 

Bmithville, Bur. Co. N.J 
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%W T V. Carpenter, Advertising Agent. Address 
hereafter, Box 773, New York city. 

The Harrison Boiler. 

THIS IS THE ONLY REALLY SAFE 
BOILER in the market, and can now be furnished at 
a GREATLY REDUCED COST. Boilers of anv size 
ready for delivery. For circulars, plans, etc., apply to 

HARRISON BOILER WORKS, 

Philadelphia, Pa.; -T. B . Hyde, Agent, 119 Broadway, New 
York; or, to JOHN A. COLEMAN, Agent, 3G Kilbyst. 
Bo ston, Mas s. 19 tf os 



UNION 




SPOKES, HUBS, RIMS and Plow Handles. 
All goods warranted seasoned and of the best quali- 
ty. JOHN G. DAVIS & SON, 

Southwest cor. of Leopard and Otter sts., Philadelphia. 



t)A SLIDE LATHES, 

jQ\J 7 Iron Planers, 5 Upright Drills, 3 Bolt Cutters,4 

Punching Presses, 2 Compound Planers, 1 Atmospheric 
Hammer, 10 Milling Machines, 1 Index Milling Machine, 
00-Horse Engine, Shafting, etc, at a bargain. Address 
CHAS. H. SMITH, 135 North 3d st., Philadelphia. 



Drawing Instruments 

OF Every Description, for Schools, Colleges, 
Civil Engineers, etc., of Brass, German Silver, and 
Swiss, Drawing Materials, Chesterman's Steel and Metal 
lie Tapes, Transits, Levels, etc., etc. A priced and Illus 
trated Catalogue sent free on application. 

WM. Y. MCALLISTER, 
728 Chestnut st., Philadelphia. 



SAWS. On! 



EVERY DESCRIPTION 



kJXA- y T KJ* Guaranteed under a forfeiture ot 
§1000, to cut the most lumber with the least expense 

Henry Emission & Son, 

PHILADELPHIA. Special attention paidto ournewstvle 
Circular, Belt, Cross-cut, Mill, and Hack Saws. Orders 
received from England, Ireland, and the Continent. 

Drawing Materials. 

~ HATMAN'S PAPERS.— White and Yel- 



w 



low Roll Drawing Paper, 40 and 54 inches wide 
Tracing Muslin, Tracing Paper. Muslin-backed Drawing 
Paper, 40 and 54 inches wide. Winsor & Newton's Colors 
India Ink. Faber's Drawing Pencils, etc., etc. Priced 
Catalogues sent free. JAS. W. QUEEN & CO., 

924 Chestnut st. Philadelphia. 



TNCREASE TWIST DRILLS, FLUTED 

i HAND REAMERS, exact to Whitworth's Gage, and 
Beach's Patent Self-centering Chuck, manufactured by 
Morse Twist Drill and Machine Co., New Bedford, Mass. 



IT* TURNER, Civil, Railway, and Median 
L/o teal Engineer. Address, care oi W. JACKSON 
504 Walnut st., Philadelphia, Fa, 
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Factory, Trenton, N. .).. ..Office, No. i5 .Jacob st., N. V 
13T* Branch OiJicefor Pacific Coast, No. 606 Front st 
San Francisco, Cal. 



PAT. SOLID EMERY W T HEELS AND OIL 
STONES, for Brass and Iron Work, Saw Mills. and 

Edge Tools. Northampton Emery Wheel Co., Leeds, Mass. 



HAVE YOU A TUBULAR BOILER ?— 
I am now prepared to repair leaky Boiler Tubes, 
in whatever 'condition they may be in, and to warrant 
all repairs satisfactory or demand no pay. Men and tools 
ready at all times. Do not plug or remove the tubes 
Send for circular. JOHN F. RIDER, 

47 Dey St., New York. 



GREAT ECONOMY IN 

WATER POWER. 



I 



EFFEL'i 
j bouisl: 

lF.EL.-Best 
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5 TURBINE WATKK 
Wheel in Existence. — 



?EI. <& CO., 

j, and New Haven 



: Pamphlet or 18611 sent 
loslis eow tt 




LE COUNT'S PATENT 
HOLLOW LATHE DOGS 
AND CLAMPS— A set of 8 Dogs 
from % to ^-in., inclusive, $8. A 
set of 12 from % to f-in., ,$17-30. 
Five sizes Machinists' Clamps, 
from 2 to G-in., inclusive, $a. 
Send for Circular. 

C. W. LeCOUNT. 
South Norwalk, 
16 tf eow Conn. 




JF. WERNER, Model Maker & Machinist, 
• 62 Centcrst., New York. Working Models, Exper- 
imental Machinery, Gear Cutting, & Stud & Rivet Turning' 



THOSE WISH- 

ing to secure their rights 
by 

Letters Patent 

Are referred to an adver 
tisement on another pag« 

Aii Illustrated Pam- 
phlet containing the Pat- 
tent Laws, and full par- 
ticulars concerning the 
obtaining of Patents, will 
be mallei free on applica- 
tion. Also, a Pamphlet 
relative to 
|reig;ii .Patemsanditheir costfurnished free. 

iddress 

MUJVN & CO. Patent Solicitors, 

37 ParkKow New York 
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